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ABSTRACT

Data from the U.S. indicate that land rent has been a nearly
constant proportion of GNP for over 100 years. This factor share
constancy suggests that the elasticity of substitution of land for
other productive inputs is nearly unitary. A comparison of national
data for the U.S. and Korea shows that in the agricultural sector
the ratio of land value to output value is similar while in the
non-agricultural sector the ratio differs for the two countries.
When the ratio of land value to output value is analyzed for cities
in Korea and Colombia, there is weak support for the hypothesis that
urban land rent is a constant percentage of the value of urban output
over time. There is, however, no relation between city size and the
growth in urban land values.

Available evidence on the intra-urban distribution of land
values and population densities indicate that the two phenomena are very
closely related, and that both have decentralized over time. This
implies that peripheral land values have been rising faster than central
land values in cities. This pattern is likely to continue. Analyses
of market structure indicate that monopoly forces are not of consequence
in the few cities for which information is available on activity levels
by developers. The concentration of land ownership or land development
can be measured in other cities where monopolistic practices are thought
to be important.



PREFACE

This paper forms part of a large program of research grouped
under the rubric of the "City Study" of Bogota, Colombia, being conducted
at the World Bank with the collaboration of Corporacion Centro Regional
de Poblacion. The goal of the City Study is to increase our understanding
of the workings of five major urban sectors -- housing, transport,
employment location, labor markets, and the public sector -- in order that
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this paper with Eugene Kroch, Rakesh Mohan, Rodrigo Villamizar, and other
members of the City Study. Sungyong Kang provided able research assistance.
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2. Rodrigo Villamizar, "Land Prices in Bogota Between 1955 and 1978: A
Descriptive Analysis," City Study Project Paper No. 10
(April, 1980)

3. Rakesh Mohan and Rodrigo Villamizar, "The Evaluation of Land Values
in the Context of Rapid Urban Growth: A Case Study of Bogota
and Cali," City Study Project Paper No. 14 (October, 1980)



Introduction

Given the importance of land as an input in both urban and non-

urban activities, this paper begins with a brief attempt to draw inferences

about the role of land as a productive resource at the national level.

The second section examines aggregate land values at the level of cities

or aggregated urban areas to determine how urban land values may change

with levels of output, city size, or city growth rates. The third

section reports the results of the few available studies that describe

the structure of land prices within cities and compares those results

with other analyses of the distribution of population within cities.

Land price patterns appear to be closely related to pattern of gross

population densities. The fourth section deals with questions of market

structure and ownership concentration of land as well as insights about

the determinants of land values in cities from the literature on resource

economics.

Although each section of the paper attempts to provide

empirical examples, this has proven to be difficult to do in a rigorous

way. The data used are mainly from the United States, Korea, and

Colombia; other data sets or case studies may exist but be unknown to

the author. The available data have been manipulated using relatively

simple techniques to develop or to investigate a number of conjectures

about the role of land in urban areas. Because of data limitations,

the paper deals more with conjectures than it does with conclusions.
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The 7se and Value of Land at the National Level.

The data in Table 1 summarize information on land use and

land values for Korea and the United States. These countries differ

greatly in size, topography, average population density, and income

levels, but the data in Table 1 do suggest one significant similarity:

In both countries urbanized land is a relatively small fraction of

total land area but a relatively large fraction of aggregate land

values. In the U.S., for example, only 14 percent of the land area

was included in SMSA's in 1970, and it is doubtful that more than

three percent of the total U.S. land area is urbanized. In Korea

about four percent of land area is denoted "urban," and over 80

percent of this "urban" area is devoted to agriculture and forests.

The four percent of land denoted "urban" in Korea accounts for 45

percent of the total land value, and the half percent of land that is

both urban and residential accounts for 38 percent of Korea's total

land value.1/ Precisely comparable figures are not available for the U.S.,

but-urbanized land's share of total land value in the U. S. is probably

similar to that in Korea.

These percentages help to place in perspective a commonly voiced

concern about urban development encroaching on land suitable for other

purposes such as agriculture. Such encroachment certainly does occur,

1/ These figures are derived from a detailed description of land use
and value in Korea. See Mills and Song (1977) p. 167.
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Table 1

Land Area and Value by Use in the United States and Korea

United States (1970)

Land Use

Item Private Farm Private Non-Farm Public Total

Land Area

106 Acres 1102 265 897 2264

Percent 48.7 11.7 39.6 100

Land Value

10 Dollars 171.3 404.6 182.1 758.0

Percent 22.6 53.4 24.0 100.0

Korea (1975)

Land Use

Item Arable Residential Forest Total

Land Area

106 Acres 5.45 0.41 16.04 21.91

Percent 24.9 1.9 73.2 100.0

Land Value

10 Won 18305 7437 1035 16,778

Percent 49.5 44.3 6.2 100.0

Sources: U.S. Land Area: Statistical Abstract of the United States, 1978
p. 335 and 686.
U.S. Land Value: J.W, Kendrick, K.S. Lee, and J. Lomask,
National Wealth of the United States (Conference Board, N.Y., 1976).
Korea data: E. S. Mills and B.H. Song, Korea's Urbanization and
Urban Problems 1945 - 1975, Korea Development Institute Working
Paper 7701, p. 167.
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but most nations are far from paving over the countryside. However, the

high values placed on urban land reflected in the Korean and U. S. data

also suggest that strong market forces underly the transformation of

land from rural to urban uses.

Although the percentages of total land value by category of use

shown in Table 1 can be compared, it is difficult to make direct comparisons

of land values across countries. Since land is a factor of production

that is paid for with a share of the output produced in a country, it is

possible to compare land values across countries in terms of their ratio

to the national product. The ratio of total land value to gross national

product for the U. S. and Korea, shown in Table 2, reveals that land values

are a much larger multiple of GNP in Korea than in the U.S. These ratios

must be interpreted with care, however, for they are the ratio of the

value of a "stock" (the existing land)' to the value of a-flow (one year's

production).

It would be preferable to compare the value of one year's worth

of land services, i.e. the land rent, to the value of GNP since expectations

about the growth in land rent may differ across countries. Current land

values represent the discounted value of future rents. If these rents

are expected to rise more in country A than country B, current land values

may be higher as a proportion of GNP in country A than in country B even

when land rents are*the same proportion of GNP in the two countries. The

present value, V, of an annual payment, a, discounted at rate r is

aI When n is large, this sum converges to - . If a grows at an(l+r)r
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Table 2

Value of Land and Product by Sector in the United States and Korea

Country
Item U.S. (1970) Korea (1975)

1. Land Value/GNP 0.77 1.85

2. Persons/sq. km. 23. 388.

3. Pct. of GDP from Agriculture 3.2 22

4. Agric. Land Value/Agric. Product Value 5.4 4.2

5. Non-Agric. Land Value/Non-Agric. Product Value .62 1.2

6. Agric. Labor Force (106) 3.46 5.0

7. Agric. Acres/Agric. Worker 318. 1.1

Sources: 1. Calculated from Table 1 plus GNP figures from 1978 Statistical
Abstract (U.S.), and Mills and Song (Korea).

2. U.S. Statistical Abstract, 1978, p. 899-900

3. U.S. Statistical Abstract, 1978, p. 445, and Mills and Song, p. 64.

4, 5- Calculated

6. U. S. Statistical Abstract, 1978, p. 407, and Mills and Song, p. 37.

7. Calculated.
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annual rate of g (when g is less than r), a approximately equals E (1+r-g)n

a
and converges to when n is large. Hence, expectations about the(r-g)

rate of growth of land rents affect the relationship between rents and

values. Of course, discount rates may also differ between countries.

Analyses of land rents as a proportion of GNP over a one

hundred year period in the United States show that land rents have been

nearly constant as a proportion of GNP. -I Hence, we hypothesize that

land rents grow in proportion to total output. Korea's GNP has been

growing at nearly ten percent per year from 1960 to 1977 while U.S. GNP

has been growing in the same period at roughly three percent per year.

If these growth rates were expected to persist, land values in Korea would

be a larger multiple of GNP in Korea than in the U.S. even if land

rent was the same proportion of GNP in Korea as in the U.S. Unfortunately,

the information available does not indicate whether land rent as a

fraction of GNP in Korea is higher or lower than in the U.S.

Comparing the percent of output paid to factors of production

in a single country over time or across countries that have different factor

endowments can tell us a great deal about the ease of substituting

one factor of production for another. If factor payment shares are

relatively constant when factor proportions in production differ, it is

relatively easy to substitute one factor for another; but if the factor

payment rises as a proportion of output when the factor is more scarce

substitution is difficult. 2/ In the aggregate Table 2 shows that land is

1/ Cited in Mills (1972), p. 49; land rents ranged from 7.7 percent
of national income in 1850 to 6.4 percent in 1956.

2/ For a technical exposition of this characteristic, measured by the
elasticity of substitution, see Nicholson (1972), p. 346.



-7-

much more scarce in Korea than in the U. S. relative to population -- Korea's

gross population density is roughly 16 times higher than that of the U.S.

Hence, higher factor payment shares in Korea would imply that in the

aggregate it is difficult to substitute labor (and other inputs) for land.

If this is true, it suggests that high density countries would have higher

land rents in proportion to GNP thar. low density countries.

Given the lack of land rent data, it is difficult to test for

this directly. However, with the data on land values in Table 1 and

information on the sectoral composition of GNP, it is possible to

estimate the ratio of the value of land to the value of annual production

for two sectors: agriculture and non-agriculture. These estimates are

based on the assumption that the value of all agricultural output stems

from "private farm" land in the U.S. and from "arable" land in Korea;

non-agricultural output stems from all other land in both cases. For

agriculture, the ratios of land value to product in Table 2 are fairly

similar between the two countries and the U.S. ratio exceeds the Korean

ratio. Differences in relative growth rates between the countries is

less relevant as a determinant of these ratios because agriculture is

Korea's slowest growing sector. Given the huge differences of 300 to one

in factor proportions of land to labor between the two countries, the

similar land value ratios suggest that labor and other inputs are quite

substitutable for land in agriculture.

In the non-agricultural sector, however, the ratios of land

value to product differ by a factor of two between the two countries and the

Korean ratio exceeds the U.S. ratio. Because the relative growth rates
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in the non-agricultural sectors differ greatly between the two countries,

it is impossible to conclude whether the ratios differ because of the

growth rates or because of low substitutability between land and other

inputs in the production of non-agricultural goods.

One problem with the data in Table 2 and the foregoing analysis

is that they have concentrated on land and labor and the substitution

between them and ignored capital as a factor of production. This

problem is particularly severe since we are accustomed to speak of the

substitution of capital for land in urban areas, while generally

ignoring any substitution of labor for land. Available evidence does

indicate that in urban areas land and capital are quite substitutable.

Table 2 does not present data on urban capital because virtually none

exist. Based on the available data and other studies, my conjecture

would be that with a three factor model including land, labor, and capital

in the agricultural sector we would find substitutability between

land and .labor and complementarity between land and capital, while in the

urban sector we would find substitutability between land and capital

and complementarity between land and labor. 1

The Aggregate Value of Land in Urban Areas

The previous section has identified several factors that

are likely to influence the total value of land in a city. First,

there is evidence at the national level that land values are a

relatively constant proportion of GNP, which implies that land values grow

at the same rate as the value of output over time. This may also hold

1/ For an introduction to the notions of substitutability and
complementarity in production functions with multiple inputs,
see Berndt and Wood (1979).
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for cities. Second, the factor share data imply that increases in urban

population density will produce increases in land values. Since

larger cities often have higher densities than small cities, city

size may be positively associated with land values. Third, any

difficulty in substituting labor for land in urban production implies

Lnat land values may grow in proportion to population, but at relatively

constant densities. That is, land values per capita may be constant

in real terms. This section investigates each of these hypotheses using

data from Korea and Colombia.

Evidence from Korea

The Korean government publishes statistics on urban land

values in several forms. Table 3 displays six observations from an

index of land values aggregated across twelve major Korean cities.

This index has been decomposed into an annual growth rate for each time

interval shown. For example, between 1965 and 1970 the land value index

increased at a compound annual growth rate of 43.4 percent. To test

the hypothesis that urban land values grow in proportion to urban

output, I have constructed an index of the value of the non-agricultural

component of GNP as a proxy for urban output and calculated annual

growth rates of this index for each time interval. The last column

is the ratio of the land value growth rate to the non-agricultural

growth rate for each time interval. This ratio is an average elasticity

of land values with respect to output values.

If urban land values grew strictly in proportion to output

values, the two indices would have similar values at each point in

time, similar growth rates for each time interval, and the ratios in
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Table 3

Growth of Urban Land Values and Non-Agricultural Product in Korea

Land Value Index Annual Growth Index of Non- Annual Land Growth 4-
In 12 Largest Cities Rate in periods Agricultural Growth Non-Agricultural

Year Shown GNP Rate Growth

1963 100 - 100 -

1965 203 42.5 166 28.8 1.48

1970 1233 43.4 636 30.8 1.41

1972 2056 29.1 985 24.4 1.19

1974 2582 12.1 1798 35.1 0.34

1977 6403 35.4 4362 34.4 1.03

Source: Land Value Index: Mills and Song, (1977), p. 171.

Non-Agricultural GNP Index: Calculated from Mills and Song, pp. 64,66, 67.
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the last column would all have a value of unity. In fact, over the

entire period 1963 to 1974, land values in the 12 major cities have

grown more rapidly than the value of non-agricultural output. However,

the comparison of index growth rates for each time interval shows that

the growth rate of land values has slowed relative to the growth rate

of output; in the 1972-1974 period land values grew much less rapidly

than output value. The reduction in the rate of growth of land values

may reflect changes in expectations about future rents and/or output

levels in a situation where land rents are proportional to output

values. The results are ambiguous as a test of the hypothesis that urban

land rents are a constant proportion of the value of urban output.

Table 4 shows the value of land price indices in 1974 (1963=100)

for each of the 12 Korean cities included in the aggregate 12 city land

value index. In addition, Table 4 shows the annual compound growth

rate implicit in each city's land value index, each city's compound

annual population growth rate from 1960 to 1973, and each city's

population in 1973. To test for a relation between the growth rate

of land values, population growth, and city size; a regression was

run with the average land value growth rate (labelled Y in Table 4)

as the dependent variable, and the population growth rate and 1973

population in thousands (labelled X1 and X2, respectively) as

independent variables. The results are

2Y = 28.7 + 1.14 . X - .00045 . X2 R = 0.04

(3.5) (0.6) (0.4)

where the numbers in parentheses are t-ratios. The population growth

and population level explain only four percent of the variation in
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Table 4

Land Value and Population Growth in 12 Korean Cities

1963-1974 Land 11 year average 1960-1973 1973 city
Value Index annual growth population population

City Index (%) growth rate (000)

Y X1 X2
Seoul 2610 34.5 7.54 6290

Busan 2321 33.1 4.54 2072

Daegu 2668 34.8 4.51 1200

Gwangju 1605 28.7 4.43 552

Daejon 2291 32.9 5.6 463

Incheon 2235 32.6 4.53 714

Chuncheon 1100 24.4 3.87 135

Jeonju 3554 38.3 3.26 286

Suwon 3020 36.3 5.92 192

Cheongju 4303 40.8 4.69 167

Masan 2967 36.1 5.16 304

Jeju 2315 33.1 4.29 118

Source: Mills and Song(1977) pp. 38 and 188,
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land value growth across the 12 observations. The coefficient of X1
is close to 1.0, the value we would expect if land values grew at

the same rate as population. However, given the poor performance of

the equation, virtually nothing can be Trade of these parameter values

in a positive sense. The equation does indicate, however, that there

is no support for the hypothesis that land values grow more rapidly

in large cities than in small ones.

Evidence from Colombia

Because of differences in available data, tests of hypotheses

about the determinants of aggregate urban land values in Colombian cities

differ from those used in Korean cities. The top of Table 5 shows estimates

of Bogota's aggregate land values, the values of the city's gross regional

product, and the ratios of land value to product value for three different

years. In contrast to the results for Korean cities, where land values

generally grew faster than product value, the ratios of land value to

product value in Bogota have been fairly stable, indicating similar growth

of land value and output, The bottom half of Table 5 shows population,

density, and land value per capita in Bogota and Cali. The per

capita land values have been relatively constant in Bogota over the

period shown, which supports the hypothesis that land values grow in

proportion to population. This constancy is not evident in Cali. It

is notable, however, that Cali's per capita land values have grown

during this period to be equivalent to those in Bogota in 1978. This

suggests, as in Korea, that city size is in itself not an important

determinant of land value growth, and that land values in small

cities may grow more rapidly than those in large cities. Table 5 also

indicates that in neither Bogota nor Cali does one find a strong

relation between per capita land values and population densities.
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Table 5

Land Value, Product, and Population in Bogota and Cali

Aggregate Land Regional Product Land Value
Valge 6 198peo)Prdc
(10 1978 pesos) (10 1978 pesos) Product

1970 252,000 100,568 2.5

1975 280,000 141,079 2.0

1978 362,000 168,000 2.2

Source: Villamizar (1980) p. 24.

Bo and Cali

Population (000) Density (pers/Km2 ) Land Value per
Bogota Cali Bogota Cali capita (1978 pesos)

Year Bogota Cali

1970 2395 818 7870 9030 10,520 -
1975 3098 1007 10180 11110 9,040 6,040

1978 3500 1100 11500 12140 10,340 10,900

Source: Bogota - Villamizar (1980)

Cali - Velasco and Mier (1980)
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The data used in this section are not really equal

to the tasks they have been asked to perform. However, the city level

data have not lent support to the hypothesis that land values in

large cities grow more rapidly than those in small cities. If any

thing, they have indicated that land values in large cities grow

less rapidly than those in small cities. The data have offered

weak suppc:t for the hypotheses that land values grow in proportion

to output and in proportion to population.

The Distribution of Land Values within Cities.

Thus far this paper has concerned itself with the determinants

of aggregate land values in cities. Our attention now turns to the

description of urban land values within cities, and the relation

between those urban land values and the distribution of activity within

cities. The description of land values or activity intensities within

cities can be very cumbersome because there are no simple ways of

describing irregular distributions in two dimensions. A common

simplification used in the description of urban phenomenon is tb

assume that the distributions to be described are not irregular, but

rather are radially symmetric about the center of the city. The

assumption of radial symmetry allows us to summarize the relevant two

dimensional distributions in terms of a distribution in one dimension --

along a radial line from the city center. Experiments with a number

of functional forms of the distribution of urban activity suggest

that the exponential function is a simple and effective specification.
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This specification takes the form

V =V -bx
0

where V is the measure of the activity level found at distance x from

the center, V is the activity level at the center, and b is a

parameter often termed the gradient. The gradient value is the pro-

portional change in V given a one unit change in x. This functional

form.has been widely used to describe the spatial distribution of

population density in cities. It will be used here to describe the

spatial distribution of land prices in cities.

The exponential functional form for population density can

be derived from rather simple models of residential location in cities.

Moreover, in an equilibrium setting it is possible to demonstrate

theoretically that there is a specific relationship between the shape

of the land price function within a city and the shape of the population

density function. It can be shown thatthe population density function

will be a transformation of the land price function of the form,

D (x) = [R(x)] 1 - B

where D(x) is the population density function, R(x) is the land price

function, x is distance from the city center, and B is a parameter.

The parameter B is defined as B-= a(l + E) where a is the share of

land in the production of housing, and E is the price elasticity of

demand for housing.-/ This theoretical relationship is potentially

1/ For a derivation, see Mills (1972), p. 79-84.
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very powerful, for there are many empirical studies of urban population

densities and relatively few empirical studies of the distribution of

land values in urban areas. If the link between land prices and

population densities can be confirmed, broader generalizations about

urban land value distributions can be made than would otherwise be

possible.

The estimation of population density gradients is more

ubiquitous than the estimation of land price gradients in urban areas

because population data are more readily available than land price

data. In a few cities, however, both functions have been estimated

and the magnitude of the gradient parameter, b, is shown in Table 6

for at least two points of time in 6 cities. Table 6 reveals several

consistencies. First, the gradient values of both population density

and land values become absolutely smaller over time. This indicates

a flattening of both functions. Population is decentralizing over

time and differences in land values between the city center and the

periphery are declining. Second, the land value gradients are

consistently less steep than the population density

gradients. Within the simple theoretical model sketched above, this

pattern implies that the price elasticity of the demand for housing

is absolutely larger than -1.- Third, there is a tendency in Table 6

1/ Direct estimates of housing price elasticities in these countries
have produced values between 0 and -1. Population gradients may
be steeper than price gradients because of adjustment lags.
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Table 6

Population Density and Land Value Gradients in Various Cities

Population Density Land Value City
Gradient (1/Km.) Gradient Population (000)

Year 1/Km.

Bogota

1964 -.25 -0.10 1693

1972 -.17 -0.07 2538

1973 -. 15 -0.08 2848

1978 -.11 -0.03 3500

Cali

1973 -.40 -.26 939

1978 -.27 -.21 1100

Seoul

1965 -.33 - 3,471

1970 -.22 -.20 5,536

1973 -.19 -.16 6,290

Busan

1970 -.13 -.11 1,881

1973 -.11 -.09 2,072

Daegu

1970 -.74 -.51 1,083

1973 -.67 (1972) -.35 1,164

Suwon

1970 -.98 -.83 (1968) 171
1973 -.95 -.68 192

Source: Colombia Density gradients - estimated by Alvaro Pachon
Colombia Value gradients - Bogota: Villamizar (1980); Cali: Velasco and
K-rea -Mills and Song, p. 178 Mier (1980)
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for small cities to have steeper population density and land value

gradients than large cities.

Perhaps the most important characteristic of the land value

gradients is that they have been decreasing over time. This means that

the ratio of land prices at the periphery to

land prices at the center has tended to increase over time. Hence,

if land prices in the city center have been rising, prices 10 kilometers

from the center have been rising even faster in percentage terms.

For example, if land prices have been increasing in Korean cities at

an annual average rate of 30%, they have been increasing at peripheral

locations at an even faster rate and at the center at a slower rate.

This pattern of rapid rises in land prices at peripheral locations

lies at the core of many of the current policy concerns with urban land.

The rise in -price .at the periphery makes land less affordable to low

income households who seek it for housing, and it simultaneously

enriches landowners who reap large gains with little or no effort on

their part. In many cases it is tempting to blame the landowner

for the price rise and to charge him with price manipulation or mono-

polistic practices. This temptation may be particularly great with

respect to land owners at the periphery, for their gains will tend to

be the largest.

Table 6 contains observations on only six cities, but the

relation among the density and land value gradients is quite consistent.

Although few price gradients exist, density gradients have been



- 20 -

estimated for many cities throughout the world. The decline in the

gradient of population density over time has proven to be very

consistent over long periods of time and across cities in both

developed and less developed countries. Given the similarity of

population density gradients and land value gradients in Table 6,

I would hypothesise that land value gradients have also decreased

in most cities of the world.

Resource Economics, Market Structure, and Land Values.

A great deal of analysis has been done recently on the

economics of natural resources, and many of the results of that

work should be transferable to the analysis of land conversion to urban

uses. Vacant land at the urban fringe can be viewed as a raw material

that is transformed to a specific urban use when development.occurs.

Land dedicated to a specific urban use can then be transformed or

recycled to an alternative use by "scrapping" its former configuration

and recycling it. In this respect land is a durable, recyclable resource

like, for example, copper. One difference is that in recycling urban

land from one use to another the recovery rate is one hundred percent.

A number of general findings from the resource economics literature may

be transferable to the case of land and its development for urban uses,

but omly two will be mentioned here. The first is the result that a

resource will be exploited (developed) only when its increase in value from



- 21 -

period to period is equal to the interest-rate. The owner of a non-

productive resource, such as vacant land, must be compensated for not

developing his land in the present period. That compensation takes

the form of capital gains. It can be shown that resource owners

will exploit their resources so that their "royalty" (Ricardian

'cent in the case of land) will increase at the interest rate.1/

This result provides a link between the rate of return on holding

land as an asset and the rate of return on holding other assets

of similar riskiness.

A second result from the resource literature is that in a

case where one is exploiting a resource that varies in quality (the

resource content of the ore, for example), the high quality deposits

will be exploited before the low quality deposits. In terms of

urbanization one can use distance from the city center as a proxy

for "resource quality." This result suggests, therefore, that

vacant land close to the center will be developedbefore vacant land

further from the center, and that cities will expand through a

process of peripheral growth. Simple measures of the location of new

construction in cities support this. For example, the distance from

the center of the city to the average location of new construction

increases regularly over time. Between 1950 and 1970 the average

distance of new residential units from the central business district

increased from 9.0 to 11.2 miles in Pittsburgh and from 17.3 to 19.3 miles in

Chicago.-/ Between 1971 and 1978 this distance increased from 8.8

1_/ See Herfindahl C1967) for an exposition of this point.

2/ Ingram, Leonard, and Schafer (1976), p. 178.
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to 9.7 kilometers for new single family units in Bogota.-/ The

magnitudes of these distances and their growth overtime are quite

consistent with a process of peripheral expansion.

One last determinant of urban land values and urban land use

that are thought to have great importance is the exercise of monopoly

power by land owners. This is often hypothesized in both developed

and developing countries. Thus, a recent study of land markets in

Toronto devotes considerable space to examining whether land owners

in Toronto exercise monopolistic power. 2/ That study relies on

traditional measures of concentration, such as the percent of

development activity or land holdings accounted for by the 4 largest

firms, as a measure of monopolistic power. In the industrial organization

field, concentrations of less than 70 percent of the market in the

top 4 firms are usually thought to preclude the exercise of significant

market power. The concentration shares for Toronto, shown in Table 6

for developers and land owners, lead Markusen and Scheffman to conclude

that the exercise of monopoly power by landowners and developers has

not been a significant determinant of the rapid increases in land

prices observed in Toronto in the early seventies. Table 6 also displays

concentration ratios for developers in Bogota and Cali. Although Bogota

1/ Calculated from Bogota sample data.

2/ Markusen and Scheffman (1977).
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Table 7

Concentration of Land Ownership and Construction Activity

Percent of all Development Percent of all Land to be Developed

Approvals by Largest in next Ten Years by Largest Owners

Developers

10 largest 24 largest 4 largest 10 largest 24 largest

59 75.5 17.5 27.7 40

Bogota and Cali

Percent of Total Area Licensed

Year Construction Built By Largest Firms

4 largest 10 largest

Bogota

1974 12 20

1975 16 25

1977 24 37

1978 19 28

Cali

1974 22 42

1975 18 31

1977 22 32

Sources: Toronto - Markusen and Scheffman (1977), ch. 5.

Bogota and Cali - Borrero (1978),
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and Cali certainly have large developers, the concentration ratios

suggest that monopoly power is unlikely to be exerted by developers

in the two cities. One must not conclude from these numbers that

developers or land owners will never wield market power in urban

areas. The point is that it is possible to develop measures that will

help to indicate whether monopolistic practices are likely to be a

factor in particular urban areas. This is important because policy

instruments may be developed to combat monopolistic practices where

none exist, and thus have no effect on controlling rapid increases

in land prices that stem from other causes.

Conclusion

The data available on the distribution land values within

urban areas provide strong support for the hypothesis that land values

are closely related to the distribution of urban population as

measured by population density. This empirical finding indicates that

urban economic models of the spatial structure of cities can provide

useful insights about the role of land in urban development. Moreover,

this result is not limited to cities in developed countries, for the

empirical relation seems to hold in third world cities as well.

Land values within cities tend to decline as distance from

the center of the city increases. This land value gradient is steeper

in small cities than in large ones, but in all size classes of cities

the gradient has become less steep over time. The relative flattening

of the urban land value gradients has accompanied the decentralization
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of urban population. Many analysts attribute the decentralization of

population and flattening of land value gradients in cities to

increases in household income and decreasesin the costs of urban

passenger transport. A logical consequence of the flattening of

the land value gradient is that the rate of increase of land prices

at the periphery of urban areas will exceed the rate of increase of

land prices at the center of urban areas. There is much concern among

policy makers in less developed countries about "excessive" land

price increases at the periphery of cities because low income house-

holds typically reside at peripheral locations. It is important

to realize that higher than average rates of land price increase

at the urban periphery are an inevitable consequence of urban growth.

This is due to both the flattening of land value gradients overtime

and to the fact that large cities have flatter lad value gradients

than small cities.

In addition to examining the distribution of land values

within cities, this paper also formulated and attempted to test several

hypotheses about the determinants of aggregate land values and their growth

in cities. Virtually no empirical support was found at the city level for the

hypotheses that average population density or city size were associated

with increases in urban land values. There was weak support, however,

for the hypotheses that urban land values grow in proportion to the

value of urban output and in proportion to the urban population.
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These latter relationships should help provide some guidance

in determining when increases in urban land values may be "excessive"

and reflect speculative pressures or monopolistic practices rather

than efficient market outcomes. In the context of determining when

a price increase is "excessive," it is necessary to have a sound basis

for what would constitute a "normal" price increase.

Finally, the literature on natural resources provides an

additional insight about land value increases: The total rate of

return on land should be si-ilar to that of other assets of similar

risk. This total rate of return will have at least two components:

The first is annual rent income and the second is capital gains.

The return on developed land will be largely in terms of annual

rents while the return on underdeveloped land near the urban periphery

will be largely capital gains. This systematic change in income

components with distance from the city center illustrates one source

of the declining land value gradient, and also provides another

reference point for what constitutes a "normal" return in the land

market.
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