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Abstract

This paper presents an innovative two-path growth model, based on accepted economic principles,
of the long-run process of change from an agrarian society to an industrially and technologically-
advanced economy. We show how economic growth impoverishes world agriculture, by
investigating changes in sectoral incomes - with associated changes in total regional incomes and
rates of job-creation, even in economies open to trade - and the relationships of these income-
changes to productivity-advance. In a more-formal development, two production functions depend
on factor inputs and the overall level of technological knowhow in the economy; embodiment of
technological inventiveness in the real world is driven by demand elasticities.

The two-path long-run growth scenario provides a framework within which to understand:
— Urban growth, with economic dynamism and job-creation in urban regions

— Agricultural loss of income share and population; low or declining job-creation; loss of
nutritional quality in modern food commodities

— The increasing importance of education as economic growth and development occur
— Skill-biased technological change
— Economic dualism; the advent of the information age; and various types of cost diseases

We infer, from the two-path scenario for the relationship of agriculture to the rest of the economy,
a similar two-path scenario for neighborhoods in which low-quality education repels businesses,
leads to unemployment, and hence to declining neighborhood income. Our innovative analytical
framework is consistent with empirical anomalies that have confounded other theoreticians.
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V.F. The two-path scenario accommodates heterogeneous outputs and factor inputs

The two-path scenario analysis can easily support many goods; we deal with sectoral demand, so
that demand for the output of each sector as a whole is elastic or inelastic. There is no need to
specify a single good, or output mix, for each sector.

Let us now assume that there are many goods in each sector and that the number of these goods
increases over time, as it does in a growing economy. We continue to assume a constant quantity of
money circulating, MV = K. Then we can understand how, as the same money chases more goods,
the nominal prices of all goods can decline. Relative prices cannot all decline.

Thus, we may model the real world just as well by analyzing the relative incomes of two sectors, as
by investigating relative prices and factor-incomes in a two-good economy. We are now ready to
present the scenario more formally.

VI. The two-path long-run growth scenario; two examples,
with tables and diagrams

We offer a first step toward a new approach, and as such, we introduce it by means of examples, in
the forms of tables and diagrams. There are two types of diagrams: elasticity diagrams, and income-
path diagrams.

The data described by the tables and diagrams, are invented, but not arbitrary. There are some very
specific relationships among the two sectors and the money circulating in the economy. The
scenario has two consumption-good sectors, « (agriculture) and p (manufacturing and services, or
“the rest of the economy”).

VI.A Initial presentation: money circulating does not increase over time

For the initial presentation, the quantity of money in circulation (MV) is constant (=K). The tables
represent not only the theoretical, or unseen, relationship between price, quantity, and income for
each sector at a point in time, as conventional supply-demand charts may do, but also the
consequences for sectoral incomes, over time, of actual price changes. (The underlying assumption,
in order that the same data can represent these two different situations, is that demand
relationships remain constant over time.!) This assumption permits us to keep focus on the main
point of the argument, that the distribution of money income within the closed economy is a zero-
sum game.

VI.A.i. Demand and price elasticities, « and p. In the tables and diagrams, we assume one good for
each sector. This is, again, to maintain focus on the relationship between sectoral incomes. Each
period (1, 2, etc.) represents the same time period in each table (that for o and that for p). The total
income in each period (income to o plus income to p) adds up to $2000m, the money income in the
economy (= MV = K).

1. This can be true if there are only two goods and if their prices change in such a way, as total output increases, that
consumers’ demand curves for each of them remains the same as it was in previous periods.
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Table 2 below represents demand for the output of «, the agricultural sector.

Demand for
the Output of

Period Quantity Pr?ce Sectoral Income Total Income (or
(Millions) (Millions) Revenue)
(Millions)
1 100 10 1000 2000
2 104 9 936 2000
3 12 8 896 2000
4 125 7 875 2000
5 140 6 840 2000
6 160 5 800 2000
7 185 4 740 2000
8 220 3 660 2000
9 270 2 540 2000
10 350 1 350 2000

Table 2: Relationships among price, quantity, time period, and income for o

The sectoral income of o, the agricultural sector, declines as productivity advances and output
increases. For agricultural products, when output increases in a closed economy, prices decline and
Ed <1 s0 that producers’ income declines. (In this section, Eq is the price elasticity of demand.)

These invented data have similar properties to those of invented data in Principles of Economics
textbooks. They are meant to illustrate a point, and the point here is that, as the price of the
agricultural good or sector declines, the quantity demanded increases, but not enough to offset the
decline in price, so that total income to the sector declines. (Eq < 1; this is a property of inelastic
demand.)
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The graph of these data is shown in Figure 5. The x axis can represent either quantity demanded at
one period of time as the price may theoretically change, or actual quantity demanded as time
passes, productivity increases, and the actual price declines. (That is, quantity produced increases
over time, so that we take a journey along the demand curve from left to right, with income
changing as we move from points A to B to J).

Demand for Output of Alpha
Time Period:12 345 6 7 8 9 10
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10
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Quantity (Millions) or Time Period
Figure 5: Demand for Output of «, as Price Declines and Time Advances

Time period is represented at the top of the figure. Observe that time periods on the figure are not
related to one another by the usual proportional scale. This will give a hint regarding the nature of
the eventual, mathematically generated, income paths of the two sectors over time.

At point E where P = 6, Q = 140, farmers’ income (sectoral income) is represented by area 0,6,E,140,
=6 X140 = 840

At point G where P = 4, Q = 185, sectoral income is represented by area 0,4,G,185, = 4 x 185 = 740

Area 0,4,G,185 is smaller than the area 0,6,E,140 and thus we can see on the diagram as well as in
the chart, that sectoral income declines when moving from point E to point G.

Turning now to the “rest of the economy,” Table 3 represents demand for the output of 1, the
manufacturing and services sector, representing the non-agricultural share of the economy.
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p is the manufacturing and services sector. Its income increases as productivity advances and
output increases, because, for the non-agricultural sector, when output increases, prices decline
and Ed > 1, so that producers’ income increases.

Demand for

Output of p
Period Quantity Price Sectoral Income Total Income
(Millions) (Millions) (or Revenue)
(Millions)
1 100 10 1000 2000
2 18 9 1064 2000
3 138 8 104 2000
4 161 7 125 2000
5 193 6 160 2000
6 240 5 1200 2000
7 315 4 1260 2000
8 447 3 1340 2000
9 730 2 1460 2000
10 1650 1 1650 2000

Table 3: Relationships among price, quantity, time period, and income for p

As for a above, these invented data have similar properties to those of invented data in Principles of
Economics textbooks. They are meant to illustrate a point, and the point here is that, as the price of
the manufactured good, or the overall price level in its sector, declines, the quantity demanded
increases, more than enough to offset the decline in price, so that total income to the sector
increases. Ed > 1, and this is a property of elastic demand.

The graph of these data is shown in Figure 6. Please note that the x axis can represent either
quantity demanded at one period of time as the price may theoretically change, or actual quantity
demanded as time passes, productivity increases, and the actual price declines. (That is, quantity
produced increases over time, so that we take a journey along the demand curve from left to right,
with income changing as we move from points K to L to U.)
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Figure 6: Demand for Output of 1, as Price Declines and Time Advances

At point P’ where P = 6, Q = 193, manufacturers’ income (sectoral income) is represented by area
0,6,P’,193 = 6 X 193 = 1160

At point R where P = 4, Q = 315, sectoral income is represented by area 0,4,R,315 = 4 x 315 = 1260

Area 0,4,P’,315 is larger than area 0,6,R,193 and thus we can see on the diagram as well as on the
chart, that sectoral income increases when moving from point P’ to point R.

As with the time periods for «, the relationship of one time period to another on the graph, is non-
linear.

Given the two paths for sectoral income-change over time, developed in these tables and diagrams,
we can plot them both on a graph that shows the relationships between income and time period,
for each sector and for total income (=MV).

The two-path long-run growth scenario that we have developed, has been derived from supply-
demand diagrams, and price elasticities of demand, that look very much like the ones generally
accepted by economists. If there is any analytical innovation here, it is to have linked the two
demand diagrams by means of a constant quantity of money circulating, that is, a constant money
income which they both must share.
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VI.B. Diverging income path diagram, total income unchanged:

Agricultural income declines over time, while manufacturing income increases, even as total
income remains constant.

DIVERGENT INCOME PATHS, ALPHA AND
MU, TOTAL INCOME UNCHANGED
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Figure 7: Divergent Sectoral Income Paths, Total Income (i.e., Economy-Wide Income or Revenue)
Unchanged

We have derived diverging income paths, similar to what occurs in the real world, from recognized
economic principles; sectoral differences in income can persist and grow larger. The underlying
argument is based in both real-world data and accepted economic ideas about demand, elasticities,
and money.

VI.C. Divergent income paths with an increase in the quantity of money in circulation

In the above discussion, the money in circulation (MV) remains constant. This artificially
constrains the economy to appear not to grow, in the sense of higher nominal income in later
periods. (In the model so far, instead of allowing the money supply to grow, we have by
implication, placed a lower value (lower price) on each unit of the higher output that exists in later
periods.)

Let us change our point of view and reason that wealth and higher incomes are created in the
economy as goods and services accrue and their numbers increase. The money supply can increase
and often does in the real world. The subscripts 1 and 2 represent the first time period, and the
second time period, respectively. The money in circulation has increased from period 1 to period 2.

Our equations become:
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(1) PIO(QIO( + Ppolp = (MV)1

(2) Pzana + Pszzp = (MV)Z
Rearranging:
(3) (Mv)z _(MV)I = Pzancx - Plo(QlO( + Pszzp - Ppolp

Again, PicQuo> P2aQz0and P2uQap > PiyQup, because of the assumed properties of the demand
elasticities. The increase in money circulating (that is, (MV). - (MV),) equals the nominal income-
loss in o plus the nominal income-gain in p.

The nominal gain in p is greater than the increase in money circulating, because it includes an
amount to offset the nominal loss in «. Money is transferred from o to p even when the money in
circulation increases. There is not, in this model, a nominal gain in a when there is a nominal gain
in p. (A rising economic tide apparently does not lift all economic boats. Trickle down apparently
does not occur, for the particular case of agriculture.)

As wealth and income increase, we also need to investigate the role of the income elasticity of
demand in our model.

VI.C.i. Demand and income elasticities’, « and u
Eiin the discussion below, is the income elasticity of demand.' Er = %AQ/%AI
We assume that the income elasticity of demand for agricultural products is less than one, and for

products of the rest of the economy, is greater than one. Empirical data and reasoning in support of
these assumptions were presented above.

Given these properties of income elasticities, it follows that consumers will spend more of any
increase in income on the rest of the economy than on agricultural goods. The reasoning is as
follows:

If a consumer receives $100 in extra income, she has to allocate it between o and p.
If Eip > Elo, then %AQu/%Aly > %AQq/ %Al

It follows that %AQ./%AQ« > %Al,/%Al.

1. The income elasticity of demand (E) is defined as:
(% change in quantity demanded (Q))/(% change in income (I))

Necessity goods have an income elasticity of demand between zero and one: expenditure on these goods increases with
income, but not as fast as income does, so the proportion of expenditure on these goods falls as income rises. This
observation for food is known as Engel's law.
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Since the change in the consumer’s income for consideration in the spending decision on y, equals
the change in consumers’ income for consideration in the spending decision on «, which both
equal the change in the consumer’s income, $100, that is:

%Al = %Aly = %Al = $100, so that %AI/%Alx= 1
it follows that %0AQu/%AQq« > 1 and %AQy > %AQ«

That is, the percent change in the quantity of p purchased is greater than the percent change in the
quantity of a purchased.

VI.C.ii. Why it follows that increases in income will be spent more on “the rest of the economy” than
on agricultural goods

In order for the above to imply that consumers will spend more of any increase in income on “the
rest of the economy,” we must further assume that the percent of agricultural products in the
consumer’s original budget is less than 50%. The reason this assumption is necessary is outlined
below:

If p takes more than 50% of the original budget, and %AQ, > %AQ, it follows that the increase in p
must be greater than the increase in o, both because the original quantity was greater, and because
the percent increase is greater.

If o takes more than 50% of the original budget, and %AQ, > %AQ., then the increase in o may be
greater or less than the increase in 1, because the original quantity of o is greater than the original
quantity of p, but the percent increase is greater for p.

Thus, after the point in economic development at which non-agricultural products and services
consume more than half of consumers’ budgets’, income will tend to accumulate in non-
agricultural regions rather than in agricultural regions. The result, for an economy that is past such
a point, is a similar divergent income growth path situation to that presented above for price
elasticities.

VIL.D. Data tables for o and p, MV increasing

Table 4 represents the case where the economy has reached and passed such a point, and where the
money in circulation (MV) increases. We say that MV and the economy’s nominal income are
conceptually one and the same, and will use them interchangeably. Once again, the data are
invented, but with a very specific purpose.

The table is related to the two previous tables. As more money exists in the economy, the prices in
each period are a little higher relative to the other tables (because more money is spread out over
the same goods - quantity in each time period has not changed, from Tables 2 and 3 to Table 4, but
MV has increased). The quantities in Table 4 and in the other tables are the same. The total money
income starts out at $2000m, as before, but it increases over time.

1. Could this be the condition for take-off?
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Table 4: Demand for Outputs of Both Sectors, MV increasing

Alpha Mu
Period Quantity Price | Income Quantity Price  Income Total
(Millions) (Millions) (Millions) (Millions) Income
(Millions)

1 100 10 1000 100 10 1000 2000

2 104 9.1 946.4 118 9.1 1073.8 2020.2

3 12 8.2 0918.4 138 8.2 131.6 2050

4 125 7.3 912.5 161 7.3 175.3 2087.8

5 140 6.4 896 193 6.4 1235.2 2131.2

6 160 5.5 880 240 5.5 1320 2200

7 185 4.6 851 315 4.6 1449 2300

8 220 3.7 814 447 3.7 1653.9 2467.9
9 270 2.8 756 730 2.8 2044 2800

10 350 1.9 665 1650 1.9 3135 3800

Table 4: the relationships among time period, quantity demanded, price, and incomes, MV
increasing

In the table, income to a declines as the price of a declines, while income to p increases as the price
of p declines. Income to a and income to p add up to the total money income in each period.
Although total income changes from period to period, the link between the two sectors still exists,
because each sector must share the total income for that particular time period with the other
sector.

We will move directly from the table to the income-path diagram. Price and income elasticities for
each sector move income in the same direction (down for o and up for p), and so we do not
concern ourselves with the technical analysis of the precise effect of either.
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Figure 8 represents the graph of the sectoral income paths over time, with MV increasing.

VLE. Diverging income path diagram, total income increasing:
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Increasing

—¢—Income « =—f=—Income p Total Income
4000
3500
3000
2500
2000
1500

1000 4 k —Nﬂ

500

Income (Millions)

Time

Figure 8: Divergent income paths, total income (i.e., economy-wide income or revenue) increasing

The income paths over time, of @ and , diverge more in this graph than in the one where total
income remains constant. This is a property of the numbers created for the example. This may or
may not represent the situation as it might occur in the real world, although our equation (5),
above, suggests that the more the money in circulation increases, the more rapidly the income (or
sectoral revenue) paths diverge.

In the present analysis, we abstract from transportation costs and other costs of inter-regional
commerce, and assume that input markets are reasonably competitive, economy-wide. Then, over
time, the agricultural sector as a whole must buy fewer, or lower-quality, inputs, relative to the last
period, than the manufacturing sector. (This period’s income buys next period’s inputs.)

To use a numerical example from Table 4 above, when the economy moves from period 1 to period
2, o’s income declines from $1000m to $946.4m, while ('s income increases from $100om to
$1073.8m. Clearly the non-agricultural sector has more money to spend on inputs in the third
period than in the second, whereas the agricultural sector has less. (The second period’s income
buys the third period’s inputs.)

VII. Why we selected a closed-economy model

Why would we apply a closed model to an economic environment in which countries are
increasingly open to international trade? There are three reasons:
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IX. Discussion

We have developed a two-path growth scenario where an agricultural sector takes an ever-smaller
share of GDP (represented by MV in our equations) as productivity increases and output expands,
while the rest of the economy, represented here by a manufacturing and service sector, gains GDP
share.

There is nothing in this model to suggest that the economy will self-correct out of the situation
where agriculture loses income share and becomes increasingly marginalized. Johnson (1991, 87)
makes the same point.

IX.A. Why price signals do not draw resources into agriculture

Some may argue that, in a market economy, when we move away from equilibrium in the
agricultural sector, in the following situations:

1) Demand for food increases, for example if the population increases, or
2) Food becomes scarce

that the price will be bid up. Firms will enter the industry, and producers will produce more of the
desirable good, so that any shortage will go away.

Our responses to these arguments are as follows.

In case 1) yes, demand for food may go up, but in our analysis, it is unlikely that the price goes up.
The reason is that productivity increase, leading to price decline, outpaces the impact on the price
of increasing demand. The situation is illustrated in Figures 13 and 14 below. Anderson (1987)
suggests that this reason is often given for agricultural disadvantage, although the puzzle to
address is why it can occur in an open economy.

Initial Supply-Demand Diagram for o
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Figure 11: an example of a supply-demand diagram with inelastic demand

In figure 11, the equilibrium price is $8. If population remains constant, there is no reason for
demand for agricultural products, especially food, to increase. People eat as much as they need, but
not more.

Later Supply-Demand Diagram for o,
Both Supply and Demand Shifted to the
Right
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Figure 12: Supply-Demand Diagram when both the demand and supply curves shift to the right

At a later date, in Figure 12, population has increased, and so the quantity demanded of agricultural
products has changed from 400 units to 500 units, so that at every price the quantity demanded is
now 500 units. However, productivity has not remained at the previous level. Productivity increase
has reduced the per-unit marginal cost to producers so that the supply curve has shifted to the
right. Input prices may be higher, as described in the reasoning above, but those inputs are more
productive; or the input mix might have changed. The quantity that would be offered at each price
has increased. The new equilibrium price is $7, lower than the initial equilibrium price.

The diagrams do not show the full dynamics of the economy, and some analysts may think that
there is no necessary reason for the supply curve to shift to the right so much that the price cannot
rise. Appendix I shows that, in our scenario, income moves from agriculture to the rest of the
economy, even when population increases.

In case 2) (Food becomes scarce) we respond as follows:

Whatever caused the scarcity will not easily be solved, because under normal circumstances the
economy provides enough food for the population. For example, if climate change reduces farm
productivity worldwide, it will be difficult to bring back former levels of productivity even with
entry of firms into agriculture, because productive agricultural land is already limited.
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Then, food remains scarce, and the price will be bid up until food becomes rationed according to

those who can afford it. The new market equilibrium solution will involve severe distress, such as
malnutrition or even starvation, for the disadvantaged. We doubt that this market solution would
be politically acceptable.

We have shown in the two-path growth scenario that the impact of technological knowledge on
production causes the agricultural price to fall over time. (That is, an average sectoral price, in the
real world.) Increases in the money supply, difficulties of international comparisons, and changes
in types of outputs and consumption baskets, may make it difficult to observe an unambiguous
decline in average agricultural prices in the real world. We believe that, if the right data are
collected, this will be found.

For example, Figure 13 below suggests a major change in the fortunes of wheat farmers in England,

around 1800. Also, changing sectoral incomes or revenues can be associated with increasing
sectoral poverty, absent obvious price changes.

Wheat prices in England, 1264 to 1996

Wheat prices in England, measured in constant 1996 pounds per tonne.
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Source: Makridakis, Wheelwright, and Hyndman (1997) - Forecasting: Methods and Applications. Wiley. CCBY

Figure 13: Wheat prices in England, 1264 to 1996. Source: Our World in Data: Food Prices. Roser
and Hitchie (2020).

Wheat prices in England experienced a long-run trend decline starting around 1850. The Industrial
Revolution took place in England from 1760 to 1840. Repeal of the Corn Laws in England took place
in 1846, opening grain markets in England to the free market, or, as was argued at the time, to the
capitalist ideal (www.Britannica.com, 2020). Figure 13 is suggestive of the change in power
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better than equilibrium models at predicting the changes in wealth and power as we convert from
an industrial to an information age.

Summary of Section X — A Historical Perspective. Productivity advance in

agriculture leads to many adverse consequences for farmers, listed in section IX.B above.
Productivity advance in the rest of the economy, especially in manufacturing and “cutting-edge”
technologies, generates increasing incomes for those businesses and the regions in which they
locate. Because of the technical nature of manufacturing and cutting-edge businesses, their high
incomes create a demand for skilled workers (including internet gurus with little formal higher
education).

Economic dualism manifests itself, not just in relative agricultural poverty, but also in the poverty
of those with little education. These two types of economic disadvantage are related, especially in

countries whose populations live primarily in agricultural regions, because farm workers may have
little schooling.

A market system with productivity advance perpetuates this type of dualism, because advancing
sectors leave declining sectors behind more rapidly than equilibration can occur. In creating the
two-path growth scenario, we investigated a non-equilibrium (continuing for the long-run)
intersectoral transfer of labor. The scenario that we developed shows how a non-equilibrium
situation can arise and persist for many years.

The fact that the two-path growth scenario includes money (often left out of microeconomic
models), encouraged appraisal of the roles of money and prices in the market system. We have
offered an innovative way to develop an understanding of long run economic trends. This approach
was created in order to address a long run phenomenon (long-run, ongoing rural to urban
migration) that other models of migration did not capture.

XI. Conclusion

We presented an innovative two-path growth scenario, based on accepted principles, to explain the
long-run process of change from an agrarian society to an industrially and technologically-
advanced society. We investigated sectoral incomes rather than factor incomes; and explored
changing total regional incomes, rather than individual (per-capita) incomes. Numerical examples
suggest a relationship between monetary growth and increasing sectoral income, or wealth,
inequality.

In a mathematical development of the model, two production functions depend on inputs and the
overall level of technological knowledge in the national economy or the world. We explored the
consequences of increases in productivity over time, closely related to advances in technological
knowledge, for two sectors facing different demand conditions.

The two-path scenario provides a framework within which to understand:
— Urban growth, economic dynamism, and job-creation

— Agricultural loss of income share, population, and jobs
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— The increasing importance of education as economic growth and development occur
— Skill-biased technological change

— Economic dualism and poverty traps

— The advent of the information age

A way out of agriculture, and poor regions in general, is migration, or moving away. This can
increase regional poverty for the region of departure. Relatively little technical education is also a
factor in keeping disadvantaged workers, or rural migrants, in the “underclass,” or, in a developing
country, in the “informal sector.” Revitalization of poor regions involves keeping income and
productive energy within the region, and attracting income in, from outside regions.

We are currently undergoing an economic transition into an information age. The two-path
scenario, modeling loss of jobs in agricultural regions could be something we can adapt, to confront
the possibility of technological unemployment and continued economic dualism, on a larger scale,
even in wealthy countries.

And, finally, economic forces are powerful. They may overwhelm even the most determined of
intentions. The information age may alter the economic landscape in ways we cannot predict or
control.

Appendix [: Growth of Population in the Two-Path Growth Model

For every new person born, demand for both types of goods (o and p) increases. The additional
money expended for the livelihood of the new person will go relatively more on manufactures than
on food, as described above. Income is transferred from o to p as shown in the discussion above.

Some new persons born will eventually become productive workers, and will contribute to
expanding output in one or the other sector. As output increases, income is transferred from
agriculture to manufacturing as described in the discussions above.

The case of population increase does not alter the conclusion that economic growth with
productivity advance transfers income from o to .

(We are talking about countries or a world, with enough people rich enough to be willing and able
to spend more than 50% of GDP on manufactures and services, so that income is transferred from
agriculture to the rest of the economy as described in the model.)

Appendix II: Additional Empirical Data

Appendix II, Section A: Maps of farm-dependent counties and population-loss counties in
the U.S.

Figure 14 shows counties in the US that USDA classifies as farming-dependent, the meaning of
which is explained on the figure.
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Farming_—dependent counties, 2015 edition
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Farming-dependent counties are those where 25 percent or more of the county’s

average annual labor and proprietors' earnings were derived from farming, or 16 percent or

more of jobs were in farming, as measured by 2010-12 Bureau of Economic Analysis,

Local Area Personal Income and Employment data.

Note that county boundaries are drawn for the farming-dependent counties only.

Source: USDA, Economic Research Service using data from Bureau of Economic Analysis.

Figure 14: US Farming-dependent counties, 2012

Population loss counties, 2015 edition
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Population loss counties are those where the number of county residents declined between
the 1990 and 2000 censuses and also between the 2000 and 2010 censuses.

Note that county boundaries are drawn only for the population loss counties.

Source: USDA, Economic Research Service using data from U.S. Census Bureau.

Figure 15: US population loss counties, 1990-2010
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Figure 15 shows population loss counties, the meaning of which is explained on the figure.
Population loss can occur when deaths exceed births within the county, or when out-migration
from the county exceeds in-migration to the county, and is usually a combination of both effects.
Note the close correspondence between population loss counties and farming-dependent counties.
Assuming that population loss is associated with job losses, these data suggest that loss of jobs
continues in agriculture, while other rural regions may not experience job losses to the same
extent.

And, since the recession of 2008-9, rural employment has recovered less well than urban
employment: “Urban-rural gap in employment growth persists Although urban (metro) and rural
(nonmetro) unemployment rates have declined at a similar pace since their peak in 2010, and both
are now below their pre-recession levels, growth in employment has been slower in rural areas.
Urban employment has grown steadily at about 1.6 percent per year since the fourth quarter of
2009 and had risen 8.2 percent above its pre-recession level by the second quarter of 2018. Rural
employment has grown at about 0.5 percent per year, with periods of stagnation (2012-13 and 2016).
Estimated rural employment in the second quarter of 2018 was still 1.8 percent below its pre-
recession level. Rural America includes 14 percent of the Nation’s population but has accounted for
only 4 percent of employment growth since 2013.” From: USDA, Rural America at a Glance, 2018
Edition.

Appendix II, Section B: Employment and compensation by occupation and region

Some occupations are relatively more highly paid than others, although there is a range of levels of
compensation in each occupation. (US BLS, 2018). And, Groshen (1991) summarizes a study by
Slichter (1950), thus: “a strong link between industry [earnings] differentials and industrial
concentration (or profit rates) is found in all studies that search for it [6 studies], except [1 study]

”

The above data suggest that workers earn more in industries where there is more money per
worker. We argue in the paper that there are some industries in which this is more likely to be true,
such as industries with elastic demand, than in other types of industries.

Adam Smith (in Heilbroner, 1986, 212) lists five reasons which he has observed to cause earnings to
differ among occupations:

- The agreeableness or disagreeableness of the occupation

- The ease or cost of learning the occupation

- The constancy or inconstancy of employment in that occupation
- The degree of trust residing in the holder of the job

- The probability or improbability of success in the occupation

We might add, related to the fifth reason, the properties of the demand for outputs of the
occupation. And we might note that reason one (disagreeableness of the occupation) seems not to
earn much of a higher income, today.

Appendix II, Section C: Data on Relative Prices

Even when agricultural prices increase, they increase less than other prices; that means that they
decline, relatively. See figures 16 and 17 below.
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Prices of many commodities rose
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Figure 16, from USDA ERS: International Commodity Prices, 1992 to 2008. Reproduced from Trostle

et al. (2om1). US Department of Agriculture, Economic Research Service.

Prices of other commodities have risen even more
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Figure 17, from USDA ERS: International Commodity Prices, 2001 to 2011. Reproduced from Trostle

(2008). US Department of Agriculture, Economic Research Service.
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Appendix III: quantity adjustments and the path of change

We suggest that the market-clearing price (measured at a moment in time) may be related to the
overall pattern (flow over time) of economic change, somewhat in the way that the level (height) of
water in a stream is related to the number of gallons flowing underneath the surface.

As described in the paper, the rate of migration is a flow variable. It is more likely to have a
discoverable and direct relationship to the rate of creation of jobs, another flow variable, than to
the wage rate. Of course, availabilities of jobs, workers, and the wage rate, interact, and it may be
appropriate to emphasize one or another of these at different times.

With this (flow) perspective, we can organize our understanding of the long-run path of an
economy by observing the numbers and types of new products being made and used, new skills
being taught and used, and by the ebb and flow of sectoral, industry, regional, or neighborhood
incomes (revenues; wealth), as an alternative to analyzing the impacts of relative price changes at
the margin.

References:

Acemoglu, Daron, ed. “Recent Developments in Growth Theory,” Edward Elgar Publishing, 2004

Acemoglu, Daron “Technical Change, Inequality, and the Labor Market”
Journal of Economic Literature; Mar 2002; 40, 1; pgs. 7-72

Aghion, Philippe, Christopher Harris, Peter Howitt and John Vickers, “Competition, Imitation and
Growth with Step-by-Step Innovation,” Review of Economic Studies, 68, 2001, 467-92 (In
Acemoglu, 2004, Vol. II ch. 1)

Aghion, Philippe, and Williamson, Jeffrey, “Growth, Inequality, and Globalization: Theory, History,
and Policy,” Cambridge 1998

Anderson, Kym, 1987. “On Why Agriculture Declines with Economic Growth,” Agricultural
Economics, 1 (1987): 195-207

Anderson, E. 1999, “Code of the Street: Decency, Violence, and the Moral Life of the Inner City,”
New York: W.W. Norton

Apricot Lane Farms https://www.apricotlanefarms.com

Archibald, Robert B. and David H. Feldman, “Explaining Increases in Higher Education Costs,”
College of William and Mary, Department of Economics, Working Paper No. 42, September 2006

Azariadis, Costas, “The Theory of Poverty Traps: What Have We Learned?” In Bowles et al. 2006

Bellante, Don, “The North-South Differential and the Migration of Heterogeneous Labor,” The
American Economic Review, Vol. 69, No. 1, pp. 166-175; Mar 1979

Benabou, Roland “Workings of a City: Location, Education, and Production,” Quarterly Journal of
Economics, CVIII (3), August 1993, 619-52 (In Sattinger, 2001, Vol II ch. 29)

PAGE 49



Bluestone, Barry, and Bennett Harrison “The Growth of Low-Wage Employment: 1963-86,”
American Economic Review, 78 (2), May 1988, 124-8 (In Sattinger, 2001,Vol II ch. 18)

Bourne, Ryan, 2019, “How ‘Market Failure’ Arguments Lead to Misguided Policy”, Policy Analysis
No. 863, Cato Institute

Bowles, Samuel, Steven N. Durlauf, and Karla Hoff, “Poverty Traps,” Russell Sage Foundation, 2006
Bowles, Samuel, “Institutional Poverty Traps,” in Bowles et al., 2006

Campbell, T. Colin, and Campbell, Thomas M. II, The China Study, Ben Bella Books, 2005

Chien, YiLi, “What Drives Long-Run Economic Growth?” Federal Reserve Bank of St. Louis, 2015

Clarke, Richard N., and Lawrence H. Summers, “The Labour Scarcity Controversy Reconsidered,”
The Economic Journal, 9o (March 1980), 129-139.

Crafts, Nicholas F.R., 2003, “Quantifying the Contribution of Technological Change to Economic
Growth in Different Eras: A Review of the Evidence,” Working Paper No. 79/03, Department of
Economic History, London School of Economics

De Muro, Pasquale, Salvatore Monni, and Pasquale Tridico “Knowledge-Based Economy and Social
Exclusion: Shadow and Light in the Roman Socio-Economic Model,” International Journal of Urban
and Regional Research, October 2010

Dickens, William, and Kevin Lang, “A Test of Dual Labor-Market Theory,” American Economic
Review, 75 (4), September 1985, 729-805 (In Sattinger, 2001, Vol II ch. 20)

Dickie, Mark, and Shelby Gerking, “Inter-regional wage differentials in the United States: a Survey,”
SpringerLink, 1989

Durlauf, Steven N., “Groups, Social Influences, and Inequality,” in Bowles et al., 2006

Edwards, Chris, “Agricultural Subsidies,” in Downsizing the Federal Government, Cato Institute,
2016

Emerson, Lesley, “Internal Migration in Algeria, 1966-77: an Empirical Analysis,” Unpublished Ph.D.
Dissertation, University of Maryland College Park, 1992.

Engerman, Stanley L., And Kenneth L. Sokoloff, “The Persistence of Poverty in the Americas: The
Role of Institutions,” in Bowles et al., 2006

Ewers, Michael C., “Migrants, markets and multinationals: competition among world cities for the
highly skilled,” Geojournal, Kluwer Academic Publishers 2007. Cite as: Ewers, M.C. GeoJournal
(2007) 68: 119. https://doi.org/10.1007/810708-007-9077-9

Ferguson. C.E., “Neoclassical Theory of Technical Progress and Relative Factor Shares,” Southern
Economic Journal, 34,1968, 490-504. (In Sattinger, 2001, Vol III ch.8)

Fujita, Masahisa, and Thisse, Jacques-Francois, 2002, “Economics of Agglomeration: Cities,
Industrial Location, and Regional Growth,” Cambridge University Press

PAGE 50



Glaeser, Edward L., and Joshua D. Gottlieb, “The Wealth of Cities: Agglomeration Economies and
Spatial Equilibrium in the United States,” Journal of Economic Literature, Vol. 47, No.4, December
2009

Goklany, Indur, “The Pros and Cons of Modern Farming,” PERC Reports, 2001

Gollin, Douglas, “The Lewis Model: a 60-Year Retrospective,” Journal of Economic Perspectives,
Vol. 28, No. 3 Summer 2014, 71-88

Gomme, Paul, “Money and Growth Revisited,” Discussion Paper 55, Institute for Empirical
Macroeconomics, Federal Reserve Bank of Minneapolis, November 1991

Groshen, Erica L., “Five Reasons Why Wages Vary Among Employers,” Industrial Relations, 30 (3),
Fall 1991, 350-81 (In Sattinger, 2001, Vol II ch 22)

Harcourt, G.C, “Some Cambridge Controversies in the Theory of Capital, in O.F. Hamouda, (ed.),
Controversies in Political Economy: Selected Essays of G.C. Harcourt, Chapter 7, Brighton:
Wheatsheaf Books Ltd. 145-206. (In Sattinger, 2001, Vol III ch. 23)

Harris, J. and and M. Todaro, “Migration, Unemployment and Development: A Two-Sector
Analysis,” American Economic Review, 1, March 1970, 126-142.

Harris, John R. and Sabot, Richard H. 1982. Urban Unemployment in LDCs: Towards a More
General Search Model. In Sabot (1982), 65-89

Harvard T.H. Chan School of Public Health, “Life in Rural America,” Robert Wood Johnson
Foundation/Harvard School of Public Health, October 1, 2018

Heilbroner, Robert L., “The Essential Adam Smith,” Norton and Company, 1987 (book)

Hunja, R. (2011), Conversation on World Bank blogs, in response to: Fengler, Wolfgang, (2011),
“Why do Kenyans Want to Live in Cities?” WorldBank.org

Johnson, D. Gale, “World Agriculture in Disarray,” St. Martin’s Press, New York, 1991

Johnson, Harry G., “The Theory of Income Distribution,” Gray-Mills Publishing, Ltd., London 1973
(book, textbook)

Jones, Ronald W., “The Structure of Simple General Equilibrium Models,” Journal of Political
Economy, Vol. 73, No. 6 (Dec., 1965), pp. 557-572

Kanbur, Ravi and Hillel Rapoport, “Migration Selectivity and the Evolution of Spatial Inequality,”
Journal of Economic Geography, Vol. 5 Issue 1, January 2005

Kelley, Allen C. and Williamson, Jeffrey G., What Drives Third World City Growth? Princeton
University Press, 1984

Kerr, Sari Pekkala, William Kerr, Caglar Ozden, and Christopher Parsons, “High-Skilled Migration
and Agglomeration,” Annual Review of Economics, Vol. 9: 201-234, August 2017

PAGE 51



Krusell, Per, Lee E. Ohanian, Jose-Victor Rios-Rull and Giovanni L. Violante, “Capital-Skill
Complementarity and Inequality: A Macroeconomic Analysis,” Econometrica, 8 (5), September
2000, 1029-53 (In Acemoglu, 2004, Vol II ch. 17)

Lal, Deepak, “Poverty and Progress: Realities and Myths About Global Poverty,” Cato Institute, 2013

Layard, P.R.G. and A.A.Walters, Microeconomic Theory, McGraw-Hill, Inc., New York, 1978 (book,
textbook)

Lipton, Michael, 1980 “Why Poor People Stay Poor: Urban Bias in World Development,” Harvard
University Press

Lowry, Ira, “Migration and Metropolitan Growth, Chandler Publishing Company, San Francisco
(1966) (dissertation)

Nunn, Ryan, Jana Parsons, and Jay Shambaugh, “The Geography of Prosperity,” The Hamilton
Project, 2018

OECD, 1996, “The Knowledge-Based Economy.” GENERAL DISTRIBUTION OCDE/GD(96)102,
Paris

Olson, Mancur, 1977, “The Logic of Collective Action: Public Goods and the Theory of Groups,”
Harvard University Press

https://ourworldindata.org/

Our World in Data, 2019: Urbanization

Our world in data, 2019: structural transformation and deindustrialization
Our World in Data, 2019: Economic Growth

Our World in Data, 2019: Technological Progress (https://ourworldindata.org/technological-
progress)

Pacey, Arnold, “Technology in World Civilization: a Thousand-Year History,” MIT Press, 1990
(book)

Patterson, James T., “Freedom is Not Enough: The Moynihan Report and America’s Struggle over
Black Family Life from LBJ to Obama,” Basic Books, 2010

Robinson, Joan, “The Production Function and the Theory of Capital,” Review of Economic Studies,
XXI (2), 1954, 81-106 (In Sattinger, 2001, Vol III ch 19)

Romer, Paul M., “Endogenous Technological Change ,” Journal of Political Economy, 1990, vol. 98,
no. 5, pt. 2

Sabot, Richard H., ed. Migration and the Labor Market in Developing Countries, Westview, 1982

Sachs, Jeffrey D. 2005, “The End of Poverty,” The Penguin Press

PAGE 52



Sampson, Robert J., and Jeffrey D. Morenoff, “Durable Inequality: Spatial Dynamics, Social
Processes, and the Persistence of Poverty in Chicago Neighborhoods,” in Bowles et al., 2006

Sattinger, Michael, ed. Income Distribution, Edward Elgar Publishing, Cheltenham, UK and
Northampton, MA, USA, 2001

Schmookler, Jacob, Invention and Economic Growth, Harvard University Press, Cambridge and
London, 1976 (book)

Slichter, Sumner H., “Notes on the Structure of Wages,” Review of Economics and Statistics, XXXII
(1), February 1950, 80-91. (In Sattinger, 2001, Vol II ch. 14)

Smith, Adam, “An Inquiry into the Nature and Causes of the Wealth of Nations.” (1776)

Sobel, Michael E., “Spatial Concentration and Social Stratification: Does the Clustering of
Disadvantage “Beget” Bad Outcomes?” in Bowles et al., 2006

Streeck, Wolfgang, and Kozo Yamamura, “The Origins of Nonliberal Capitalism: Germany and
Japan in Comparison,” Cornell University Press, 2001

Temin, Peter, “General-Equilibrium Models in Economic History,” The Journal of Economic
History, Vol. 31, No. 1, The Tasks of Economic History (Mar., 1971), pp. 58-75

Trostle, Ronald. (2008). Global Agricultural Supply and Demand: Factors Contributing to the
Recent Increase in Food Commodity Prices, USDA.gov (Economic Research Service).

Trostle, Ronald; Marti, Daniel; Rosen, Stacey; and Paul Westcott, Paul. (201). Why Have Food
Commodity Prices Risen Again? USDA.gov (Economic Research Service).

U.S. BUREAU OF LABOR STATISTICS, BLS Reports: A profile of the working poor, 2016,
July 2018 | Report 1074

USDA, Economic Research Service

USDA: Data on price and income elasticities of demand were avallable on the USDA website:

Wthh prov1ded the followmg Excel file: demandelasdataog2507_1_
this was last updated 2006. 4/16/2019 is download date

USDA, Rural America at a Glance, 2018 Edition

Webb, Patrick and Steven Block, “Support for agriculture during economic transformation: Impacts
on poverty and undernutrition,” Proc Natl Acad Sci U S A. 2012 Jul 31; 109(31): 12309-12314.

Wise, Timothy A., “The Paradox of Agricultural Subsidies: Measurement Issues, Agricultural
Dumping, and Policy Reform,” Global Development and Environment Institute, Working Paper No.
04-02, May 2004

Yunus, Muhammad, and Alan Jolis, 2007, “Banker to the Poor: the Story of the Grameen Bank,”
Penguin Books India

PAGE 53



