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ABSTRACT

This thesis seeks to investigate key drivers of the agricultural land market in a
country undergoing economic structural transformation. The Ricardian land price
model is extended to reflect different scenarios with regards to flexibility of land
supply and competition for alternative uses for land. In addition, the study examined
various non-market influences on price: (i) state intervention to determine and
stabilise land supply for competing uses; (ii) transaction costs in land exchange and
utilisation, and (iii) imperfect market competition arising from excess surplus

situations and differences in buyer and seller characteristics.

Their impacts on the agricultural land market are described via an estimation of a
hedonic price model using parcel-level data (n = 2222) taken from a period of 7 years
for four states in the Central West coast of Peninsular Malaysia. The data covers
agricultural land with and without strong development potential. The latter comprise
of land with continued oil palm, rice, rubber cultivation potentials. An additional
category is vacant or idled agricultural land with relative small development
potential. Results show that estimated coefficients of all land attributes in the model
(road frontage, proximity to urban centres, population growth, land restrictions and
year of sale) are significant. However their individual implicit value differs across
different land categories. The spatial econometrics exercise was inconclusive in

identifying the type and degree of spatial bias present in the data.

The effect of economic transformation and expectations in the economy is further
examined via a moving correlation analysis using hedonic price indexes constructed
from a longer set of sales data (15 years). Price of farmland with clear development
potential appears to correlate positively with value and volatility of development rent
(which is proxied by the stock market property index), while price of farmland with
pure agricultural potential is correlated with value and volatility of agricultural rent

(proxied by the stock market plantation index).
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Chapter |
INTRODUCTION

1.1 BACKGROUND TO THE RESEARCH PROBLEM

Land is central to food security, social welfare and identity of the people. The value
of land is one that is more than the sum of the buildings, livestock, or plants on the
land. A truly constructive economic analysis of land price cannot afford to ignore
local conditions with respect to past and current land use and tenure systems, social
hierarchies, cultural philosophies and preferences, and local population dynamics.
Methods by which the market and institutions for land work to allocate land to
different uses often generate outcomes that are beyond the usual descriptions of
economic demand and supply. Many of the transaction costs and market
imperfections evident in a land market are in fact enduring legacies of institutions
and systems in the past. Land-use planning functions of the state, widely employed to
address market failure, inadvertently segments the land market via fixing total land
supply for specific uses. These institutional (non-market) influences on price of
agricultural land remain a poorly understood area, and are very seldom investigated
empirically. It is generally admitted that such line of research is fraught with data
difficulties, and inconsistent outcomes, not least attributable to decentralisation of
records and possible abuses of power over land. Yet, in order to do justice to the
subject of land prices, it is necessary to model the research functions in a way that

will be most in tune with economic realities on the ground.

There are numerous institutional issues to be considered. The market in developing
economies provides an important method of transferring land from less to more
productive producers; but at the same time, can become a channel for land
concentration in the hands of individuals with greater resource reserves, but who are
not always efficient agriculturalists. As the economy evolves to embrace surplus-
creating activities other than agriculture, the market for land becomes gradually
dominated by non-agricultural demands. Non-agricultural use of land includes use

for industrial and commercial activities, infrastructure building such as highways,



administrative centres, residential amenities and recreation and so forth. Growth of
industries dependent on agricultural input generates additional pressure on land price
whereas population growth creates a larger excess demand for food and residential
needs. Capital-rich agents with positive expectations of price trends bring in
speculative demand pressures into the market. The resulting effect of all the changes
is that agricultural land prices are pushed upwards beyond the present values of its

expected stream of income from farming.

If government intervention deemed inevitable, it is important to ensure that the
methods, scope and extent must be such that equity and efficiency in land ownership
and use are maximised. In addition, welfare effects should be empirically validated
and reviewed from time to time. There are bound to be differences in the impact of a
policy to different groups in the society, and even within different categories of
agriculturalists. These impacts need to be measured objectively. For example, it is
often argued that state’s zoning of land for agricultural use is inefficient for overall
development growth as well as restrictive to individual owners’ capital growth
prospects. This is because decisions to resolve an externality in favour of one party
might constitute welfare loss for another.! In a democratic system, the majority might
make known their preference in the repeated games of electing their representatives.’
If the majority like to see new economic opportunities coming their way, they would
vote for the candidate that can deliver development. In another constituency (or in
another period), voters might indicate that they prefer ‘greener’ policies for their
area. Many question if land price distortion through controls is not an omnipresent
characteristic of the land market. There is an abundance of literature seeking to
estimate the cost of protecting agriculture for its public goods’ value to the society
and to whom does the benefits of these programmes accrue (see Brunstad et al.,
1995 for instance).

Equally important questions include: Are the country’s overall land resources utilised
efficiently to ensure a stable supply to meet the predicted increasing growth in

demand? Does allowing conversion to take place easily contribute to premature

! The subject can be argued in a Coasian bargaining context, where property rights are already
properly defined (but can be flexible) and transaction costs are high.

2 North (1990) and others have written extensively regarding voting behaviour and the agency
problem between elected representatives and the constituents.



development of some areas? Has there been adequately effective method to quantify
the costs associated with urban sprawl as a source of economic inefficiency — loss of
public good amenities from the development of green space and the pollution and
financial costs of commuting (since fuel is heavily subsidised in some countries)
within the larger resulting ‘urban’ area). Can land conversion be better planned to
ensure that a reasonable amount of land profitably remain in agricultural use; if not
to fully meet the critical needs of the people, at least to cushion against adverse food
balance of payment deficits? A small but crucial step in the debate requires research
to empirically determine what are the critical trends and drivers of market price for
agricultural land. This is where the thesis fits in i.e. to help provide an understanding
of the key processes and influences on agricultural land exchange and development.

1.2 RESEARCH QUESTIONS
Basically, the thesis aims to present an institutional and empirical study of the
agricultural land market. Specific sets of questions that it seeks to address are:

i. How do institutional factors affect land prices and quantity of land exchanged?
More precisely, how do land controls affect the quantity and stability of land
stock for agricultural and development uses? What are the ways transaction
costs in land acquisition and use affect market participation and outcome? How
does imbalance in the market power between sellers and buyers affect prices?

ii. How does proximity to major cities affect land prices? Are prices stable over
the period studied? Are the effects differentiable according to non-agricultural
potential of the land?

iii. Are land prices influenced by the land’s spatial distribution over different
regions? How can spatial interaction between observations be modelled? What
is the degree of spatial bias in the data?

iv. Can land speculation, land banking and land idling be explained by the land’s
role as an asset that provides opportunities for future returns in higher but

unknown use?



1.3 APPLICATION TO THE MALAYSIAN LAND MARKET

Literature has established that land market studies are highly contextual in their
research questions and evidences. Malaysia provides an interesting case for a study
of land market in an emerging economy for a number of reasons. Firstly, it has a long
established land registration system protected fairly well by a comprehensive
national land code. This is a departure from many studies in development economics
which dealt with the lack of clear and secure property rights for land in
communal/hierarchical land systems. At this present time, Malaysia is more
concerned with sustainability of the agricultural sector and a large part of this issue
relates to organisation and optimisation of her existing agricultural land resources.
Malaysia’s land rental market is relatively weak compared to other advanced
agricultural nations. One reason is the inability to adjust land rents to correspond to
changes in factor or output prices. Close social and kinship relations between the
landowner and his tenants mean that costs of re-negotiating rents are financially and
psychologically higher than it is otherwise. Many landowners are also hesitant to
lease out land on long-term basis if they believe the future value of land will rise.

Secondly, Malaysia’s situation presents an opportunity to study the effects of land
divisibility and transferability on price. Poverty and informational imperfections
force individuals to use land as a source of credit. In event of default, the land will be
transferred to the lender. The land registration system allows landowners can sell
fractions of their holdings, just enough to cover for income shortfalls or extra
consumption needs. Another source of land fragmentation is the way land is passed
on from one generation to another. If an owner dies intestate, all his heirs can lay
claim on his land (although in different proportions). One of the children will have to
be persuaded (if able) to buy out all of his or her siblings’ shares. Alternatively, they
can sell off the land to an outsider (related or non-related) and divide the sale
proceeds accordingly. Both options have their own drawbacks and challenges; so
much so that today, many problematic lands are left not efficiently utilised. Other
factors equally important in contributing to the country’s problem of abandoned land
can be broadly categorised into physical, economic and institutional factors. In short,
Malaysia is unique in that there is pressure on the land stock from development

needs, but at the same time, there are also large amounts of land which are left



underutilised. The combined effect of the two is simply a decline in the supply of

actively used agricultural land in the country.

Thirdly, the Malaysian economy is distinguished from the rest of the developing
world in that it was once the world’s biggest producer of two highly important
agricultural commodities, namely palm oil and rubber, despite being one of the
physically smallest Asian countries. However, the 1980’s saw this position eroded by
competition and volatile market conditions, which eventually led to a period of
massive economic transformation. Malaysia’s foray into manufacturing and service-
based activities proved to be a spectacular success, so much so that within a period of
less than three decades, it has earned the label of East Asian’s “Newly Industrialised
Economy”. Among the most glaring consequences of rapid economic growth in the
period, was the spectacular increase in development demand on existing agricultural
land. In promoting the new economy, agricultural land was allowed to be developed
in an almost unplanned and uncoordinated way. As a result, a person who owns land
constantly holds the option to either continue farming or develop the land, to realise
its capital gain. The two-fold effects of this trend on agricultural land market is as
follows: firstly, the development value of the land will enhance its price; secondly, as
more land conversions take place, the declining supply of agricultural land will push
prices even higher. Since agriculture in developing economies is typically labour-
intensive, outflow of resources to other economic sectors will cause production costs
to rise. It is apparent that without significant increases in agricultural returns to land,
farmland prices became beyond the reach of genuine farmers who seek to purchase

land for continued agricultural use.

1.4 RESEARCH CONTRIBUTIONS

The analysis in this thesis is novel in four respects which is listed here in no
particular order. The first contribution is in the form of a unique and extensive
dataset constructed from various sources to contain detailed information on land sale
prices, forms of land-control, distance to an urban centre and highway access points
and population pressures surrounding the observed parcel. The data which came
from public-domain sources was then converted into digital form to facilitate its use

in statistical and geographical software packages. This is believed to be the first



attempt at integrating as many important sources of parcel descriptors as possible to
resolve sparse data difficulties in Malaysia. Hence, it could inspire other similar
studies in the developing world to push the envelope where data is concerned. To our
knowledge, it is also the largest study for Malaysia in terms of geographical scale
(sales from 27 districts in total) and subject focus (5 categories of agricultural land).
The model is easily expandable to incorporate other observations and variables in the

future.

The second contribution is in terms of a unique natural experiment opportunity in
that the range of data allows us to discover different shadow price of attributes across
different categories of land. Empirical work on agricultural land prices using the
hedonic method often suffers from sample selection bias i.e., the sample is made up
of either mostly already developed land or mostly non-developable agricultural land.
As will be shown in the data chapter, the Malaysian land sales data comprise parcels
which are neatly categorised as either (i) developable agricultural or rural land; or (ii)
agricultural land with little or no foreseeable development potential. The latter
category comprises parcels whose potential returns from continued agricultural use is
still superior compared predicted development returns. Furthermore, since the
specific agricultural use is known, the thesis will be able to show inter-sectoral
differences in agricultural land price determinants. Of particular significance is the
‘vacant land’ category which comprises land not actively cultivated but exhibits no
particular development potential. The separation of parcels into specific categories
allows the empirical estimation of the marginal value of land attributes according to
different uses, which should greatly inform sectoral-specific policy suggestions.
There are also specific information about the type of restriction on the parcel. In
short the data allows us to test the effect of various land control instruments,

agricultural activities and locations all at the same time.

The third contribution of the thesis is in its fairly thorough analysis of the
institutional features that contribute to the economic characteristics of the country
and by extension, the pattern of land use and prices. It is probably the first study to
systematically measure the impact of different land-use regulations on value of land
and hence provide indications on their respective effect on welfare. The estimation

results will reveal the effect of three types of land controls on prices: agricultural use

6



title conditions, group settlement land conditions and Malay Reserve land conditions.
Previous empirical studies based on institutional data may use data limited to the
institution (e.g., land settlement scheme, or land preservation programme etc.), hence
again must be corrected for sample selection bias. The thesis described the land
reform and other important milestones in the economy which created the three forms
of institutional effects on price (land-controls, transaction costs and market
imperfection) discussed in Chapter 2. Later these institutional effects are reflected in
the problems concerning land fragmentation, land abandonment and flexible land

control system and agrarian reform agencies.

The fourth contribution is in a new approach to study real option behaviour in the
agricultural land market. The Real Options argument possess great potential for
explaining behaviour in the markets given the uncertainties brought by possibility of
land-use changes in a rapidly transforming economy. Plots of agricultural land
typically possess greater value than the expected discounted return to current
agricultural use if the land is presumed adaptable to development plans in future. The
thesis’s method involves firstly, the construction of a price index for land that
accounts for the heterogeneous characteristics of land, the hedonic land price index.
The thesis then apply a moving correlation analysis on a medium-length series of
data to test the relationship between land price and the potential payoffs from
projects that can be accomplished on the land. As a proxy for the latter, stock market
index of the respective sector is used. The methods developed are computationally

feasible and could be widely applied and extended in scope and time.

1.5 CONCLUSION

The Malaysian experience can provide insights to other developing countries
undergoing economic transition in how market and non-market forces affect
agricultural land prices. In the absence of a comprehensive land-use plan for non-
urban areas and because of regional development objectives, land-control authorities
in Malaysia in the past has appeared to be somewhat liberal in allowing agricultural
land to be converted to development use. This creates opportunities to speculate or
withhold land from productive activities which in turn, further reduces the stock of

land in productive agricultural use. Developable agricultural land can be defined as
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traditionally agricultural land that has the potential to earn more in development use.
If the market perceives that land-use conditions of such lands can be rescinded in the
near future, then the market price will adjust accordingly to reflect the development
potential of the land rather than its intrinsic agricultural value. As a result, there will
be a positive gap between prices of agricultural land with different potentials. The
contributions made in the thesis are expected to enhance our understanding of the

land market operations and its interactions with formal and informal institutions.

1.6  THESIS STRUCTURE

Beyond the introduction and conclusion chapters, the thesis is organised into six
additional chapters. The six can be consulted as three possible stand-alone sections
covering three aspects of the agricultural land price study: institutional analysis
(chapters 2 and 3), empirical estimation of key determinants of price (Chapters 4 to
6) and examination of real options behaviour in land prices over time (Chapter 7).

Chapter 2 will outline the theoretical framework with respect to market
determination of land prices by first reviewing Ricardian rent theory i.e. the market
under fixed supply of land and single land use (agriculture) assumptions. The
discussions are extended by relaxing these assumptions, specifically to reveal effects
of planning, transaction costs and market imperfection. In the latter half of the
chapter, an overview of two valuation methods, the conventional present value
formula and the hedonic price modeling approach, will be given. The former is more
suitable if there is a long time series for land prices and essentially allows the
researcher to determine key drivers of price changes over time. The second method
employs cross-sectional data and works on the premise that land’s price should be a

function of the quantity and quality of different attributes present on the land.

Chapter 3 basically sets the research in a historical and political context; by
reviewing events and policies that brought about the pattern of administration and
use of land in Malaysia today. The overview describes traditional Malay land
arrangements, land reforms introduced under British rule, agrarian reforms soon after

independence and finally, structural economic changes in the 80’s and 90’s. The
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chapter also discusses several important land-related institutions, the effect of land
titling on land transferability and land fragmentation as well as the twin problems of

land abandonment and land conversion to development use.

Chapter 4 defines the scope and focus of the cross-sectional study. It begins by
discussing hedonic attributes commonly used in land price studies. As the chapter to
proceeds to describe the data identification process, it will be revealed why some of
the variables listed earlier are not included in the Malaysian land price model and
why some others are. The chapter shows how specific variables are constructed to
suit the hypotheses testing objectives for the model. The study involved two types of
agricultural land, one with development potential and the other, without. The latter
category is then divided according to specific potential agricultural use. The chapter
ends by describing the salient features of the dataset.

Chapter 5 describes the empirical methodology used in the thesis by explaining the
principles that guide functional form choice and variable selection, tests for structural
stability and corrections for spatial bias. Finally, the chapter provides guidelines for
the interpretation of the results and the calculations of the ‘conditional’ marginal

implicit values of the individual land attributes.

Chapter 6 presents the results of the model estimation as applied to the Malaysian
dataset. Sales value of developable and non-developable agricultural land are
analysed as a function of the physical and locational characteristics of the land. In
addition, a disaggregated version of the hedonic model is estimated to investigate the
existence of geographically distinct land markets. Spatial econometrics methods are
employed to detect spatial biases in the data. The chapter ends with a lengthy

substantive discussion of the individual results.

Since development motives feature significantly in the thesis, Chapter 7 will be
devoted to the ‘Real Options’ theory. The chapter reviews in detail the theoretical
concepts and literature concerning real options. An extensive numerical example is
provided to help explain sources, determinants, valuation methods and types of

options agricultural land can represent. The second half of the chapter is devoted to



explain the data, hypotheses and trend analysis method used to reveal real options

behaviour in the market for land.
Finally, Chapter 8 concludes the thesis, highlights the major findings of the thesis,

discuss briefly several policy directions, areas of future research, and the limitations

contained in the study.
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Chapter 2
THEORETICAL FRAMEWORK

2.1 INTRODUCTION

Land price determination remains an important topic in growth and development
studies because of its ability to explain land-use patterns. In areas where the
population pressures are rising, the resultant economic diversity brought forth
competition for agricultural land to suit expanding non-agricultural uses.
Commercial and industrial interests, for whom accessibility to buyers and labours is
a critical factor, are usually willing to pay high prices for sites nearer to population
centres.? Ultimately, for any given location, land is a function of its best use, which is
determined by economies of agglomeration described above. Economic activities for
which the two factors are less critical would soon make way for other activities as the
market duly adjusts to allow the ‘highest and best’ use of land dictate price and

allocation of land.

The government may be compelled to intervene in the market allocation process to
ensure that land-use for different needs are stable and sufficient, particularly for
agriculture. In societies where there is substantial support for agriculture as a public
good,” enormous amount of lobbying effort and public funds are channelled to
control growth in areas which are traditionally agricultural. This chapter illustrates
the effect of state intervention in particular to create segmented markets by which by
separate equilibrium points are observed. Regardless how strong the non-agricultural
demand for land is, there are two additional market-altering features that are entirely
unique to land markets across the board but sorely lacked the attention they deserve
in land-price literature. The first is the presence of transaction costs in one or more
phases of land’s acquisition and use and the second is market imperfections arising
from disproportional numbers of sellers and buyers and market influence. This
chapter explores the possible sources of these influences and the manner in which

markets are affected. Later, it demonstrates that because agricultural land is far from

% For a full theory of locational advantages and development of urban land market, please refer to
Lean and Goodall (1966).

* Agriculture exhibits characteristics that produces positive externalities such as food production, open
space and environmental benefits.
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homogeneous, the usual static general equilibrium concept in which total market
demand for land and total market supply intersect is not applicable. A standard
valuation method for land employs the Net Present Value (NPV) formula, which
forms the basis of empirical studies on land price determinants over time or over a

cross-section of parcels.

The chapter is organised as follows: Section 2.2 will present and extend the
Ricardian model of a land market to include the effects of government intervention,
transaction costs and market power on market equilibrium. Sections 2.3 and 2.4 will
discuss the theoretical underpinnings of the Net Present Value formula and the
hedonic approach to land pricing respectively. Section 2.5 summarises and

concludes.

2.2 THEORY OF LAND RENT

The importance of land to the economy had long been recognised in Western
economic thought, as manifested by a large amount of classical writings on the
“theory of rent”. Land has been at the centre of early economic theories on income
flows, surplus value, tax, trade and so forth. Traditionally, land is owned as a symbol
of wealth and a source of income and subsistence. A person with surplus land can
rent it to earn economic income for himself and provide one for his tenants. A land
tenancy arrangement holds that the landowner contributes his land and often some
measure of operating capital and management, while the tenant farmer contributes
his labour. The rights that a tenant enjoys over the land and the form and manner of
rental payment vary across systems (over different times and countries), the details
are either written down in a contract or based on the norms in the society. The
concept of rent as the return specifically attributable to land is fundamental to
classical and neo-classical approaches to land pricing, both of which will form the
cornerstone of this chapter’s discussions. The underlying assumptions of the theory
with regards to supply of land and market competition is examined and subsequently
changed to suitably reflect three important external influences on modern land

markets.

In economic theory, land as a gift of nature is said to earn a “pure economic rent”

because there is no alternative use for its supply. Land supply is regarded as fixed or
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perfectly inelastic. Adam Smith (1776) defined rent as the price paid for the use of
land, derived from the surplus output value after the costs of cultivating and
maintaining the land had been met. However, he said that rent is not necessarily
proportionate to the landowner’s improvement and maintenance expenditures,
although its rate is largely influenced by earnings from agricultural activities on the
land. Ricardo (1815 in Evans, 2004) described more systematically the relationship
between rent and land price.® According to him, the amount of land available to the
society is relatively fixed and thus, price of using land (as given by rent) will
increase if demand for land increases. He simplified the economy as a huge farm
suitable for producing a single commodity i.e., corn. As shown in Figure 2.1,° the
hypothetically complete national economy is characterised by a fixed land supply,
given by OX. The supply of land is represented by the vertical line RX. The
intersection between the demand curve for land, AA’, and the supply curve, RX,

marks the equilibrium price of land, OP.

If price falls below the equilibrium, the amount of land demanded by all individuals
exceeds the existing amount in supply. Competing buyers will bid up price in order
to secure the amount of land they desire. If price rises above the equilibrium, this
means that the amount of land demanded by all individuals is less than the existing
amount in supply. Competing sellers will bid price down to dispose the amount of
land they planned. At the equilibrium price, market clearing occurs in that all
individuals, collectively, are prepared to hold the entire stock of land. Any sale
transaction will involve the same price per unit of land. This is because, if it becomes
evident that there are other units selling at higher (lower) prices, the seller (buyer)
will normally seek to renegotiate the sale agreement. In other words, market

competition will ensure that the same rate of rent prevails for all units of land.’

> In adopting this assumption, Ricardo did not allow for discovery of new land or productivity-

enhancing technology. These and many other assumptions that hold the Ricardian system together
have been heavily criticised as fallacious and confusing. A comprehensive review of the Ricardian
rent debate would be lengthy and is not one of the main objectives of the thesis.

For the diagrams and their related discussions, we borrow heavily from Evans (2004).

For a more detailed description of how the problem of land’s indivisibility is resolved for all the
participants of the market i.e., determining the actual volume traded, Lloyd (1992) provides a
detailed theoretical and diagrammatic explanation on how automatic adjustments take place
continuously in the market to solve this “intra-market disequilibrium”. The number of transactions
that will actually take place is not dependent on the equilibrium price, rather on the degree of
‘misallocation’ at that equilibrium price. A buyer whose valuation of the land unit exceeds that of
the seller is more likely to secure an exchange. On the other hand, unless the landowner is in very
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Figure 2.1. Ricardo’s model of the land market
Price 4 R
A

»

O X " Land
Price inelasticity of land supply implies that the same quantity is available to the

market at any level of prices. Ricardo therefore argued the direction of causation
should be that the price of land’s output will determine its rent, and not the other way
around. This is due to the nature of land’s demand being a derived one. In other
words, at equilibrium, the total stock of land is priced according to changes in
demand for land’s output rather than changes in the supply of land. Ricardo further
explained that rent levels can be indirectly influenced by imperfections in the output
market, including from trade protectionism. Referring to circumstances brought
about by the Corn Law in England, he wrote (1815, p.38)

It is not really true that the price of corn is high because the price of cornland is
high. Actually the reverse is more nearly the truth; the price of cornland is high
because the price of corn is high. Because the supply of land is inelastic, land
will always work for whatever is given to it by competition. Thus the value of
land is completely derived from the value of the product, and not vice versa.

Lean and Goodall’s (1966 p.241) “location theory” example can be used to illustrate
how the Ricardian rent concept is applied to explain modern real estate pricing. Say
that two buildings with similar layouts are built on two different plots of land, A and
B. Yet, the building in plot A is expected to attract a higher price owing to its would-
be superior view or nearness to open space. In other words, the two plots are not

interchangeable despite having identical buildings. Because there is only one such

urgent need of funds, he is more likely to decline any purchase offer that is below his own
valuation of the land’s worth. Therefore, an exchange is essentially a process of reallocation from
one agent to another agent whose estimates of the land is higher.
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plot in each geographical position, it can be said that the supply of land in each spot
is perfectly inelastic. The difference in the would-be market prices of the developed
properties will show itself in the difference in the plot values. The developer is
willing to pay more for site A up to the difference in the market prices of the two
would-be properties. Even if the developer purchased both sites at the same price and
spent the same amount on constructing the two buildings, it is still unlikely that he
would later sell both properties at the same price. This example shows that pricing of
the land plots follows the amount the market is willing to bear for each of them,
which is in turn, determined by the price of their respective outputs (reflecting land’s

derived demand nature).?

As with any theory, the applicability of the Ricardian conclusions essentially
depends on how the model assumptions are observed to be true for the economy in
question. One may ask under what circumstances does the first assumption regarding
single-use of land (agriculture) still holds today. Agricultural use of land may still
dominate in regions with sizeable stocks of land relative to its rural population
whereby the agricultural land market of these regions tends to be more insulated
from development or population pressures simply because there is ample room for
cities to grow organically without encroaching on agricultural land. Pressures from
development demand are typically well spread-out so as not to cause major
deviations in land prices from the land’s agricultural valuation (Platinga and Miller,
2001). Canada, the United States, and China are examples of regions with green belt
states that are large, contiguous and considered economically ‘separated’ from urban

hubs in the country.

In the rest of the world, economic transformation and population growth usually
mean increasing competition for land to feed non-agricultural needs. Figure 2.2
demonstrates the resulting equilibrium conditions when the Ricardian assumption of
single land-use is relaxed. The total area of land available at a location is represented
along the horizontal axis by O4Oa. Demand curve for development land, which for

the sake of simplicity is assumed to mean land for housing construction, HH’, slopes

& With respect to planning, they argued that fixing maximum prices of land will not be able to lower
prices of property, but merely result in the difference between the controlled price and the market
price of the land accruing to someone else other than the landowner.
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downwards from the left-hand vertical axis while demand for agriculture land, 44",
slopes downwards from the right-hand vertical axis. Note that the market equilibrium
price is found at the intersection of the two demand curves, at P*. The amounts of
land for development and agricultural purposes dictated by the market are OxX" and
0aX", respectively. Any price above P* means that the total amount of land used in
both uses is less than the total stock of land available; whilst any price less than P
implies shortage of total land desired for both uses.

Figure 2.2 Model of Market with Competing Land-Uses
Price 4
Hi|

»
»
»

*

On X X;" Oa Land
The graph demonstrates that the law of one price prevails ‘at the margin’, since if it
does not, arbitraging landowners would try to transfer their land from the lower-price
use to the higher-price use until there is a single price for land with the given set of
characteristics. Changes in factors affecting demand for either type of land’s output,
will be duly reflected in the changes in the equilibrium price of land. Suppose that
demand for houses increases because of falling mortgage rates in the economy. The
resulting increase in demand for development land can be shown by a shift from HH’
to HiH;’. Without a corresponding shift upwards in A4°, the resulting premium or
gap between existing price, P*, and the new equilibrium price, P;", will induce even
more farmers to sell their land to developers. The amounts of land for housing and

agriculture would stabilise at OyX1 and OaX:', respectively.

Figure 2.2 aptly depicts the double-layered problem faced by agriculturalists in a

market for land without government intervention i.e. no planning or land-use control.
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As long as there is increasing development demand for agricultural land, the effect is
smaller hectarage of agricultural land (OaX;"); on sale at a higher price than before
(P"). Coughlin and Keane (1981) argue that even if relatively small amounts of land
are sold to non-agricultural purchasers, land values in the whole affected area will
tend to rise. The sale of land at prices above those that had prevailed in an area tends
to increase the value of all land. This is because prices convey information which
existing landowners normally use to adjust their expectations. Particularly sensitive
situations are:

(1) 1if the land is right at the ‘margin of tranference’, (a term borrowed from
Barlowe, 1986); for example at the urban fringes;

(i) if scattered development is allowed to take place, leaving undeveloped
pockets of agricultural land uneconomic or cut off from access to agricultural
input and output markets

(iii) if the overall physical land resource of the society is limited, combined with
situations of high labour and input costs of agriculture

(iv) if an originally greenfield area is redesignated as a new population centre.

With respect to the last situation above, it is normal for governments to launch new
hubs of economic activities in their pursuit of more balanced regional development.
This will in turn jumpstart land price appreciation in the area.® Similarly, falling costs
of commuting (as communication and transportation facilities improve) encourages
private land developers to create low-density townships in areas not considered

urban-fringes.

Naturally, there are bound to be spill-over effects on the market for farm outputs. As
cost of production escalates due to higher cultivatable land prices, margins of return
from farming will fall across the board. In some cases, rising land costs might still be
offset by higher returns from shifting towards high-value crops.’® In other
circumstances particularly where prices of the farm output are subject to ceilings, and
there is no financial support to cushion the impact of rising land prices or help them

switch to other crops, farmers may be forced to give up agriculture altogether. Hence

°  However, not all anticipated development projects eventually materialise, or if it does, it could be

many, many years after it was first anticipated.

Livanis et al. (2006) found evidence in a U.S. study that urban farmers seek higher returns by
reallocating production activities from commodity-oriented agriculture to higher-valued crops
such as vegetables and fruits that require high transportation costs otherwise. Ultimately, they
argued that only agriculture in high-valued crops can persist at urban-fringes.

10
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it is common to find where there is growing and consistent development demand on
agricultural land, agriculturalists tend to under-invest (with the exception of truly
large and resilient agro-businesses) when profit margins have been consistently poor.

2.2.1 Effect of Planning

The above discussion brings us to an important feature of modern land markets, i.e.,
state intervention to resolve problems arising from competing demands on land. The
intervention can be in the form of direct land-use conditions, planning permission or
zoning, purchases of development rights and land easement contracts, all of which
ultimately can alter the supply of land available for different land needs.** More
importantly, market for land is segmented is now segmented is such a way that there
is an inelastic overall land supply for each of the competing uses.'? Such efforts are
primarily aimed to protect agricultural land from development and control urban
growth, and can be found in countries such as the U.K., EU, Japan and South Korea.
Motivations for these measures range from aesthetic (e.g., preservation of idyllic
countryside) to nationalistic (e.g., securing national food supply) and economic (e.g.,
protecting the agricultural export industry and to correct market failures). Land
controls are seldom used to replace the market mechanism entirely in allocating land
for specific uses. However, its considerable influence on land supply and/or demand

cannot be ignored (Needham, 1992).

Figure 2.3, (adopted from Evans, 2004, p. 78) depicts an economy where land supply
is fixed by way of government land controls. Note two important departures from the
Ricardian corn land model:

(i) there are viable competing land uses to agriculture; and

(i) the fixity of supply is state-sanctioned, hence changeable.
Under the land-control measures, a specified amount of land, OnX is allocated for

development and OaX for agriculture activities. The vertical line RX defines the

1 Evans (2004) explains that a planning permission system significantly reduces the clout developers

hold in the land market simply because the application’s outcome is uncertain. Needless to say, the
stricter the planning permission mechanism, the lesser the impact of speculation pressures on
price.

Fixity of land can arise from more natural circumstances. If quality of land desired is as specific as
it is in some economic uses (with respect to location, temperature, infrastructure, mineral deposit
etc.), then supply for this specific type of land is more or less naturally invariable. Only a fixed
amount of land is available regardless of price.

12
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overall supply of land for each of the two uses. Demand for development and
agricultural land are still HH’and AA’ respectively. If all of the land is on offer at the
same time and the same price, intersection of RX and HH’ gives the equilibrium price
of development land, OnP; and the intersection of RX with a presumably perfectly
elastic AA’ gives the market-clearing price of agricultural land, AX or Op4’. A
demand curve for agricultural land which is elastic implies that the society believes
agricultural output can be easily sourced from outside the region. Since demand for
land is derived from the demand of its output, if demand for agricultural output is
elastic, demand for agricultural land would also be elastic.

Figure 2.3 Market with Fixed Housing and Agriculture Land Supply

Price 4 R R1 A
H
P
P:
A}
On X X1 Oa Land

The figure shows that as a consequence of separation of supply of land for specific
uses, large differences in prices, approximately the amount equivalent to AP, will
prevail between the two types of land.'® Say that there is now a move to reallocate
land from agriculture to development use as aging agriculturalists retire and/or
change their land status to development land to attract higher asking prices. State-
approved land-use change is shown as a shift in the vertical supply curve from RX to
RiX;. If demand for development land stays constant, then overall price of
development land would fall from P to P;. This demonstrates that in a system where
land supply is fixed but changeable, equilibrium price can be determined by both the
demand and supply of land. More specifically, demand for land is determined by

demand for its output whilst supply of land is determined by the land control

13 Within the same spatial unit, substantial price discontinuities can be expected for adjoining parcels
of land subject to different land-use objectives (see Cheshire and Sheppard, 2005).
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authorities. Note that even as supply of land available for agriculture declines to
OaX3, due of the elastic nature of agricultural land demand, the equilibrium price of
agricultural land remains at A rather than move upwards to reflect the smaller stock
of land.

To recap, the classical Ricardian land model is held together by the assumptions that
agricultural land supply in the model is stable, all potential land is actively cultivated
and there is very small possibility that land is converted to other uses, such that land
price is entirely demand-driven. In reality, the assumption of fixed supply of land is
more appropriate to reflect the supply of land facing the society, for whom total stock
of land is not changeable. To the society, there is no opportunity cost of using land
and thus land prices can be determined solely by demand. If two competing uses are
allowed, price will equate at the margin. State intervention to fix the amount of land
for different uses would result in price differentials, depending on the price
elasticities of the two demands.

In his discourse on land, Ricardo assumed that land differs in quality, and that people
always begin by cultivating the most fertile parcels of land. Diminishing marginal
returns and population growth will eventually force cultivation of inferior lands to
cope with greater demand for food. Inferior land (those which are less fertile or less
accessible) can be improved though this entails additional costs to the landowner,
and this is duly reflected in higher prices in the market. Ricardo’s ‘marginal land’
concept presupposes that people are always able to identify and cultivate the most
fertile land in the economy first, before moving on to less fertile tracts. However, if
the opposite is true, i.e., people start at a certain land quality and gradually move on
to a better plot of land, the same conclusion prevails. In order to part with their land,
owners of higher quality land must be induced with offers of higher prices, i.e.,
corresponding to the amount equivalent to the forgone benefits from the land’s best
alternative use. Hence, from the point of view of the individual, rental on land is

simply a cost of production because there are opportunity costs of using the land.

To illustrate the concept of opportunity cost, it is useful to distinguish between two
aspects of land quality, namely ‘use-capacity’ and ‘highest and best-use’ (Barlowe,

1986, p.12). The former basically refers to:
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Q) land’s accessibility, measured by the time and costs needed to “reach other
related resources, market and amenities”; and
(1) resource quality which is the land’s relative ability to produce the desired
products, returns or satisfaction.
Therefore, the use-capacity of agricultural land is most commonly measured by
indicators of soil characteristics, topography as well as climatic advantages. On the
other hand, the use-capacity of housing land normally concerns access to amenities,
transport networks and so forth. Nevertheless, it can generally be assumed that the
better the use-capacity, the higher the value of the plot of land is vis-a-vis others
within the same land category. On the other hand, ‘highest and best use’ of land
involves valuation that transcends all categories of land use.'* Typically, the highest
and best value of land is revealed by first listing all legally permissible uses at the
time and in the future. Of these, the owner chooses one that is physically and
financially feasible and promises the highest return, net of the land’s improvement or

preparation costs.

If land is freely transferable between uses, the value of the opportunity costs is
largely based on highest ‘use-capacity’ considerations. Intuitively, as more land is
diverted away from the production of which it has a high use-capacity, the higher the
opportunity costs incurred in producing each additional unit of the alternative
output.™® For instance, as more and more agricultural land with high use-capacity for
say, crop X, is acquired for increase production of Y, which is say, housing units; the
amount of forgone X output per unit of land will rise. Hence, landowners will insist
on higher prices to release their land for additional Y development.*® This
demonstrates that for an individual, land supply is a function of its price i.e., the
supply curve facing him is not inelastic. In the absence of zoning or land-use
controls, agricultural land can be freely converted to meet population’s increasing
needs for residential and commercial properties. The actual amount of land traded for

this purpose is therefore limited only by the “willingness and ability” of agricultural

14" “Use-capacity’ and ‘highest and best use’ of land changes over time as opportunities and shifts in

the economy, land legislation and human relations take place.

The Law of Increasing Costs does not apply to all commodities at all times. This assumption is
usually made to provide a logical basis for an upward sloping supply curve.

It is inevitable that as land becomes scarcer as a factor, firms would be expected to try to use land
more intensively and/or to substitute for its use, other goods and factors of production, thereby
affecting the resulting pattern of land-use.
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landowners to sell land at different level of prices. Since market supply of land is
variable (inelastic), it follows that supply will be just as important as demand in

determining the market equilibrium price."’

Figure 2.4 is modified to show a market where the state divides land to two different
uses in equal amounts, such that OyX=0aX. Let’s assume, for simplicity, an area IS
split into two halves and that landowners are randomly and equally divided between
the two segments. Two identical market supply curves, SuSy’ and SaSa’, emerge to
represent the respective development and agricultural market supply curves of land.
Note that the slope of the twin supply curves, SuSy” and SaSa” should double the
slope of a single supply curve in a single land-use model (not shown). This is to
reflect the smaller number of landowners in each segment. Subject to the overall
limit of land in each use, higher prices will be needed to induce landowners to sell

additional units of land.

Since development is not allowed in the area represented by part (b) of the graph,
demand for development land, HH’, is only applicable in (a). Its intersection with
SuSH " occurs at Py which is significantly higher than P. It is also worth noting that
despite the higher value of Py, amount of land traded within (a) is substantially less
than the state-planned amount of development land, OyX. In other words, not all the
land in (a) will actually be traded and developed. All of the land in (a) will be traded
only if HH’ shifts upwards to equilibrate at point OyX. In the absence of regulations
concerning maximum time frame for sale and development, landowners in (a) would
naturally wait for higher demand for houses to push HH’ upwards for them to obtain
higher prices for their land. It could also be that some landowners are unwilling to
sell because of the close-to-zero probability of ever acquiring land in the same area

again (Basu, 1990) or because of some institutional constraints.

7 An extensive model on price equilibrium conditions for a two sector land market is provided by
Robison et al. (1985). Because both sectors are allowed to compete for the acquisition of the same
parcels of land, the market will eventually equilibrate at a common price which equates the excess
demand in the developable land market and the excess supply in the agricultural land market.
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Figure 2.4 Model of Market for Land with Planning Restrictions

A A A
S’
H
Pu
P
A bl
Su
OH X OA

(a) (b)

The price of agricultural land, AX or Oa4’ again depends on the position and
elasticity of the elastic demand curve for agricultural land, A4 ’; whereas the quantity
of agricultural land actually traded depends on the intersection of SxSa” and A4,
which could also be lower than the amount planned by the state. Overall, it is worth
noting that the difference between the market equilibrium price of development and
agricultural lands is significantly larger now that market supply are considered i.e.,
equivalent to the amount APy compared to AP i.e., if all all of the developable land is
on offer. The section next address another external influence on market equilibrium

the existence of transaction costs.

2.2.2 Effect of Transaction Costs

Transactions costs in an exchange generally diverts positive tangible amount of
resources from both the buyer and seller (Buitelaar, 2004). It is often viewed as dead
weight loss that should be minimised at all costs if efficiency of the market and the
subsequent production process are to be enhanced. With respect to land, there are
transaction costs at almost all levels of land acquisition and use. Examples of
transaction costs in an private-to-private exchange include search costs, negotiation
costs, brokerage commissions, title fees, insurance, duty stamps, surveyors fees,
notary fees, recording fees. If land is acquired directly from the State, normally there

are costs of application, negotiation, land premiums and capital gains taxes involved.
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Subject to the approval of the State authority, an individual can be issued either a
grant or a lease (both being instruments of land alienation) to give him a set of rights
over a particular parcel of land. Subsequently, if planning permission is also
necessary, the landowner incurs additional costs to comply with land-use or building
regulations (plan-preparation costs), contracting costs, appeal costs as well as later
pay costs in the form of ‘planning’ of ‘development’ gains to the authority upon
approval of the proposed development project.'® The extent of transaction costs
depends on a multitude of factors, some of which are discussed here:

2.2.2.1 The initiating party

Normally, if a private individual applies to the State to obtain ownership of land
through the alienation process, most if not all of the transaction costs involved are
borne by him. However, if the land alienation comes within a scheme of State or
Federal development plans for the larger area or region to stimulate the local
economy, then it is possible that a larger proportion of the transaction costs involved
in its distribution and use are absorbed by the government. In other words, the State
may use its powers of eminent domain or other gentler forms of persuasion, to
facilitate the whole process of land assemble, infrastructure preparations and so on

and so forth.

2.2.2.2 The number of parties involved

The smaller the number of parties involved in the land exchange or the land’s
agricultural/development project, the smaller the associated transaction costs. In
many developing countries, land reform initiatives usually involve the creation of
institutions aimed at internalising as much transaction costs as possible for the
individual farmers. Examples of such institutions include farmer associations,
Federal-initiated agricultural extension agencies and land settlement agencies. These
institutions work to inform and regulate general terms of behaviour, liability and
benefits in contracts in a manner that promotes the interest of the farmers by helping

them minimise the costs and delay when engaging with external parties in open

8 The authority’s planning gains, which can be up to a certain percentage of profits anticipated from
the project, can be exacted in the form of cash payments or subsidies, transfer of land in another
location, provision of low-cost housing or commercial areas for small income groups of the
population. Because the planned developable area is limited and there are competing buyers, local
authorities can be tempted to act monopolistically to maximise its total revenue from planning
gain.
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market contracts (for production and marketing linkages) or when engaging with
related government agencies; which can be considerably problematic given the
varied interests, information and financial capacities amongst the farmers. Empirical
support by Ciaian and Swinnen (2009) and Vranken et al. (2007) showed that if
landownership is small and fragmented, the landowners tend to face a more
complicated set of transaction costs than larger-scale land entities when they enter
the land market either as sellers or buyers.

The same logic applies to landowners cum developers, who normally need to interact
with a wide-range of government agencies and private service providers in the
execution of their proposed development plans (see Buitelaar, 2004, Baland and
Platteau, 1997).%° Nevertheless, these forms of governance are equally susceptible to
transaction costs of their own (e.g., between the landowner and the institution in
organising and enforcing collective agreement as well as the cost of monitoring
efficiency and transparency between the parties), asymmetric information and rent-
seeking problems. Empirical investigation of these ‘institutional transaction costs’ on
individual landowners is today an active strand of research (Keogh and D'Arcy,
1999).

2.2.2.3 Degree of Uncertainty

Whilst planning regulations saves the society from suffering from haphazard
development construction (i.e., there are fewer negative externalities compared if the
development took place unregulated) there is still need for continuous monitoring
during and after the plan has been executed. The developer, for instance, must
undertake the costs of measuring compliance and success as well as the cost of
mitigating possible risks. In emerging markets, where land investment contracts are
relatively a new concept, hence are usually simple and brief, the government must
help to anticipate problems and grievances and suggest realistic remedies and
compensation for stakeholders’ loss of welfare, where applicable. Aggravated
parties must be accorded the room to lodge complaints and be objectively heard.
Naturally, the more detailed the plans and contracts, the lesser the degree of

uncertainty in the plan’s outcome.

¥ Examples of technical parties to the ‘plan’ are the land surveyors, officers from the agricultural
extension services, environment monitoring agencies, water and irrigation services and so on.
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2.2.2.4 Rent-seeking Behaviour

Paying land premiums (for land alienation) and development gains (for land
development) are common in many countries and is in fact an important method to
fund public infrastructure or to compensate parties affected by the land’s utilisation.
However, due to the difficulty in accurately quantifying the social costs from the
land’s use, premiums imposed are often arbitrarily determined and negotiable behind
closed doors. There is ample opportunity for rent-seeking associated with the land
alienation and land development processes, if the procedures and/or approvals are
not transparent. Either due to the opportunity to obtain additional state revenue (and
expand economic diversification objectives) or to the dubious connections between
the developer and the government officers, the state can appear to favour
development over preservation of agricultural land. The overall effect can interfere
with actual production incentives and costs and tilt the market in favour of

development demand for land.

Basically, there are two major implications from the existence of transaction costs in
an asset market (Buitelaar, 2004). Firstly, they create individual inertia that prevents
agents from transacting as much of the assets as they would like in that period or
even forever. As such, transaction costs can be responsible for slowing down the
process of reallocating land via the market as owners withhold supply because of
their inability to resolve additional burdens relating to the exchange and so forth. If
the prospect of profit from farming is persistently weak, a farmer may be induced to
turn his back on the land in favour of a less complicated income opportunity.
Secondly, as shown above, the presence of transaction costs implies that the price of
the asset might not reflect society’s demand and supply of similar land accurately.
Depending on the type of transaction costs involved and its extent, the market is
likely to settle at a lower equilibrium point as supply shift downwards as lesser land
is being offered at all price levels. Similarly, if there is considerable transaction costs
in purchasing and carrying out desired plans for the land, we can observe smaller
amounts of land demanded at each price level. Lence and Miller (1999) found that it
is possible for the observed prices of an asset to deviate from levels suggested in a
competitive asset market model; yet the results can still be consistent with market

theory once transaction costs considerations are incorporated.
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2.2.3 Effect of Market Imperfections

In theory, land price adjusts automatically to reach a level that eventually clears the
market, notwithstanding the type or degree of imperfection present in that market.
This section examines two sources of market imperfections particularly common in
agricultural land market in developing economies. Firstly, market power which is
attributable to ‘excess surpluses’ or ‘excess demand’ of agricultural land in a given
location. Cotteleer et al. (2007) explained that because land is heterogeneous and
cannot be relocated, and the market for land is to a great extent typically local and
thin, there are very few buyers and sellers in the market. ‘Excess surplus’ situations
can arise when the market is, for some reason, not able to clear all the land offered
for sale. Excess surplus can also originate from the prevalence of scattered and
haphazard development, often leaving small uneconomic pockets of agricultural land
whose owners are no longer willing to operate. Land plots that are subdivided by
way of inheritance or other methods are also likely contributors to ‘excess surpluses’.
On the other hand, ‘excess demand’ arises if market valuation of certain parcels of
land is suddenly enhanced through changes external to the market. An example of
this in Malaysia relates to the sudden surge of demand from non-Malay buyers for
land newly-released from the ‘Malay Reservation’ restriction (which, as the name
indicates, prohibits sale of certain land to Malays). Individual sellers face a relatively
steeper demand curve consistent with the greatly increased market power that sellers
hold with respect to these parcels. The extent of the market power depends on the
number of sellers and buyers interacting in the same market. The higher the number
of sellers over buyers, the stronger the market power held by the latter and vice

versa, taking into account transaction costs.

Secondly, market imperfections can arise from differences in buyer and seller
characteristics. In their empirical examination of agricultural land prices in
Netherlands, Carter and Mesbah (1993) argue that ignoring the characteristics of
buyer and seller leads to “omitted variable bias on the estimated shadow prices in
such models.” In size-sensitive markets, the ability of producers to negotiate through
multiple inputs and output market imperfections differ greatly according to farm size.
Larger farmers are able to enjoy a systematic and better access to working capital

that allows them to earn higher returns per pound invested; and therefore are likely to
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outbid smaller farmers competing for available land wanting to benefit from
economies of size but without sufficient financial and marketing resources. The
relationship between land market imperfection and land concentration continues to
receive interest particularly in the development economics literature. Because of its
scope and specific data requirements with respect to the buyer and sellers’

characteristic, this relationship is not empirically estimated in this thesis.

In order to overcome uncertainty with regards to planning approvals, developers can
seek alternatives to the open market by securing development partnerships with local
authorities.?® Either the local authority alienates state-owned land or it acquires
privately-owned land on the developers’ behalf. Prior to the latter, speculators with
asymmetric information (private knowledge of the land takings proposal) would try
to buy as much land as possible to guarantee profit from the difference in the
purchase and land compensation prices. The larger their accumulated land stock, the
stronger they stand in the compensation negotiations. This is another example of

market power’s effect on the exchange value of land.

To summarise, the section showed that there are theoretical grounds to assume that
the market equilibrium for land can be influenced by the nature and extent of state-
intervention, transaction costs and market imperfections. The first two induce shifts
in the demand and supply of land, while the last induces changes in price elasticity of
the demand and supply curves. In the next section, we delve into the theoretical

underpinnings of standard techniques to determine land price.

% Needham and de Kam (2004) discuss two mechanisms in which land is exchanged outside the
market: (1) firms acquire land banks by approaching state or local governments and entering into
trust agreements with them to develop the land; (2) state or local authority purchase or alienate
land, lay out and service the land with infrastructure and then sell the serviced sites on to firms for
development. In other instances, the government acquires land further ahead of time, say in the
development of an administrative territory such as Putrajaya in Malaysia. The government then
progressively releases land for development, even that in the form of leaseholds. In a system
where all land is owned by the Crown such as in Hong Kong, land is sold by the government with
attached land-use conditions. All these methods are still perceived as ‘positive planning’ in the
sense that it can help control haphazard development from taking place without giving cause for
land prices to shoot upwards unchecked.
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2.3 PRESENT VALUE APPROACH TO LAND VALUATION

There are basically two empirical approaches to estimate agricultural land values.
The first investigates the determinants of price over time by identifying the dynamic
relationships between land values and various macroeconomic factors. The method
can be linked to the classic capital asset pricing formula which states that price of an
asset equals the sum of its discounted future stream of income or returns arising from
possession and utilisation of the asset. In general, the Net Present Value (NPV)
formula allows one to estimate the direct long-run equilibrium relationship between
land price and returns to land, as well as identify immediate and delayed effects of
changes in expectations regarding inflation, economic growth, tax and subsidies on
demand and supply of land (see empirical studies by Burt, 1986, Alston, 1987,
Featherstone and Baker, 1987, Tegene and Kuchler 1993; Lloyd 1991; Falk 1991;
Clark, Fulton and Scott, 1993, Lence and Miller 1999, Just and Miranowski 1993;
Chavas and Thomas, 1999, Schmitz, 1995). However, empirical estimation of the
price function by this formula can be difficult to realise for certain economies given
its need for consistent and long series of average land rental values and other
macroeconomic data, not to mention that it is best applied in a context of relatively

homogenous use of land.

The identification of a separate demand and supply curve for land is arguably both
impossible and unnecessary. Theory shows that there is symmetry between potential
buyers and current owners of land; simply because the factors that influence the
demand for land are usually the same factors that influence its supply. Both buyers
and sellers are usually aware of the land’s income-generating potential and other
intangible benefits from its ownership, despite assigning different values to each of
them.?! Instead, a seller or landowner usually forms a baseline value of the land that
represents the minimum price he is willing to sell his land at, if at all, based on the
present value of his expected net income stream from the land’s use. Lean and
Goodall (1966) explained that if competition between potential buyers forces the
market price higher relative to the seller’s valuation of the land, then the prevailing
market price will become the benchmark for the minimum price acceptable. This

minimum price is often referred to in the literature as the seller’s reserve price. For

2l Readers may benefit from more extensive discussions in Currie (1981), Lloyd (1992), Dunford
(1985) and Lean and Goodall (1966), among others, for various interpretation of the bid-price
model for land.
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any price lower than this, the seller will not be interested to sell. Therefore, whether
or not a transaction takes place depends ultimately on the set of factors that influence

the seller’s reservation price.

In considering the purchasing decision, a prospective buyer typically compares
marginal returns from investment in the land versus other economic investments. The
margin of returns from land depends on a large number of uncontrollable variables
including market demand trends (from income and population changes), local and
foreign supply, competition and access to markets, fiscal and monetary constraints or
incentives, and availability of cheap or quality input and technology. The buyer
would also do well to consider his risk tolerance levels and follow-on or back-up
investment strategies. He would ultimately come to an estimate of the present value
of net income receivable from the land that would make the investment worthwhile
for the time frame he has in mind. This estimate is then used to derive a maximum
‘offer price’ i.e., the highest price he would go to secure the land. Competition
between sellers of similar pieces of land may force down prices, hence the prevailing
market price can be used by prospective buyers to set their threshold prices. This
price is called the buyer’s limit price. It is important to note that the market price
does not alter the buyer’s subjective valuation of the land; rather it only alters the
maximum price he is willing to pay for it because naturally he will not want to offer
more for the land than he has to. A prospective buyer withdraws from the market if
his limit price is still insufficiently high to induce the seller to sell the land.
Essentially, the eventual market-clearing exchange price is influenced by how far the

buyer’s limit price is above the seller’s reserve price.

Although offer prices and reserve prices are not observable in practice, it is possible
to determine the value of land through a single reduced-form function. Lloyd (1991)
describes the extended present value models which reflect adaptive, naive and
rational expectation mechanisms. Each specification is logically deduced from a
common present value hypothesis and then tested for empirical validity using data on
average land prices and rents form England and Wales. The real discount rates
represent the marginal rate of substitution between present and future consumption of
the representative agent involved in the land market. A constant rate may seem

unduly restrictive but it may be argued that due to the long-term nature of land
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purchase, participants are most likely to use a single rate to discount future earnings.

An individual i’s demand curve at time t, Dj; is a function of his valuation price, P;

and ZQit is the total stock of land available. Therefore,

i=1
D, =D, (R,) fori=1,..., n (Eg.2.1)
At equilibrium, aggregate demand from all agents wishing to hold land must be equal
to the amount of land available in the market, hence

iDn(Pf) =iQn (Eq.2.2)

An agent’s (either buyer or owner) decision to hold land is based on his or her
valuation price compared to valuations by others. If their individual valuations are

higher than the reserve value, demand is created up to the amount of land available.

However, assume that at a specified price, P, there exists a non-negative excess

demand, EDj;, from m agents which is shown as
ED,(P)=D,(P)-Q, >0 fori=1,...m (EQ.2.3)
The remaining agents in the market, (n-m) have a non-negative excess supply, ES;,

which comes about from having lower valuation of the land than the offer given to

them. This is shown as the surplus of land stock over demand for land at that price

ES,(P)=Q, -D,(P)>0 for i=m+1,....n (Eq.2.4)

At equilibrium, the excess demand and excess supply are equated such that

S ED,(R) = D ES, (R*) =0

i=n+1

or >0,(P)-Qu = Qu— X.Du(R) (Ea25)

i=1+n

Rearranging the terms, we obtain
2.Du(P)=2.Q, (Eq.2.6)
i=1 i=1

Using a, and a;which are the intercept and slope of the demand curve,

respectively, r as the opportunity cost of fund taken from interest rate in the financial

market and R,, as the net return to land from pecuniary and non-pecuniary sources,

we can express the equilibrium condition in another way,
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i-1 a;; i1

Solving for P, and simplifying further, we arrive at a single reduced-form equation

P=— (Eq.2.8)

which is the cornerstone of the Present Value approach. Note that the previous
demand and supply functions are now indistinguishable and therefore need not be

specified separately.

2.4. HEDONIC PRICE MODELING

The second empirical approach investigates the relationships between land values
and value-creating attributes of the land. It is impossible for buyers and sellers to
employ a single market price for a good as heterogeneous as land. Each parcel of
land exhibits a unique combination of attributes and hence its valuation should be a
function of the quantity and value of the different attributes present in the
combination. This forms the underlying principle of the Hedonic Price Model
(HPM). Formally stated, a heterogeneous good can be characterised by a set of all its
utility-bearing attributes or characteristics, which Rosen (1974) calls a “tied package
of characteristics”; whereby the price of the good can be estimated as a function of a
vector of its attributes’ values.?® In the hedonic pricing technique, price of each one
of the land’s utility-producing attributes is estimated to reflect their individual
economic scarcity and worth. The hedonic approach to valuing individual attributes
of a good is simply an extension of the NPV principles whereby the implicit price of
an attribute represents the discounted present value of future benefits of having that
attribute in the land. However, because these attributes are not traded independently
of each other, a mechanism that allows for non-market valuation is necessary, which
will be described shortly. Cross-sectional data on individual parcel values are

employed to examine inter-unit variations that lead to differences in price.

HPM upholds the symmetry between demand and supply-related functions, such that
their identification and separate estimation are both unnecessary and impossible. For

an explanation regarding the symmetry of demand and supply in the HPM

%2 The earliest known empirical study on the effects of a good’s attributes or qualities on its price
was that of Frederick Waugh in his 1928 paper, “Quality Factors Influencing Vegetable Prices”.
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framework, we reproduce Elad, Clifton and Epperson’s (1994) description of
Rosen’s 1974 model of hedonic pricing and implicit markets together with its
refinement by Epple (1987) and Palmquist (1989).

2.4.1 Hedonic function and Market Equilibrium?

The hedonic method for valuing the attributes of differentiated goods is normally
undertaken using a two-stage approach. In the first stage, a hedonic price function is
estimated using information regarding a good’s selling price and its attributes. Price
is modeled as follows

P(Z)=P(z,,2,,....,2,) (Eq. 2.9)

where P, is the selling price that emerges from the interaction between buyers and
sellers for a specific type of good with Z attributes, while z is the k™ attribute of the
parcel. It is inherently assumed that the characteristics of the good are objectively
measured in the sense that all consumers perceive the amount of an attribute

identically, although they may value these attributes differently.

If it is assumed that there is a large number of differentiated units of the good
available in the market, prospective buyers would face a choice among the various
combinations of Z that is continuous (Fulcher, 2003). The competitive market
equilibrium condition is simply that quantities of the good with a fixed bundle of
attributes offered by sellers must equal the quantities demanded by buyers favouring
the same bundle of attributes. At this price, no individual can improve his position
and all optimum choices are feasible. An individual buyer is unable to influence the
equilibrium price schedule in Eg. 2.9. Although the price a buyer pays depends on
the bundle of attributes chosen, he will not be able to find a lower price for a similar
package. Likewise, the owner/seller cannot influence the equilibrium price schedule.
Changing the selling price of the good is only possible through altering the
combination of attributes in it, and this involves employing additional resources.
Therefore, it can be safely argued that Eq. 2.9 is essentially based on an equilibrium
determined by the joint market-maximising behaviour of all demanders and suppliers

of the good with a given vector of attributes in the market. To explain the joint-

2 This sub-section benefits from conceptual discussion found in various theoretical papers on HPM
namely by Rosen (1974), Epperson (1994), Epple (1987), Palmquist (1989), Taylor (2003) and
many others.
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maximising behaviour of buyers and sellers in more detail, the next sub-section is

devoted to describe bid and offer functions operational in the market.

2.4.2 Buyer’s Bid Function

Let’s say buyer j has a utility function u' =U j(z,x)where z is the vector of a good’s
attributes described in Eq. 2.9, while x is a composite numeraire of all other goods
consumed. The latter essentially reflects income left after purchasing the good with
the z vector of characteristics. Note that land does not enter into the function directly,
because it is the attributes of the goods that provide utility to its owner. If the price of

X is set to unity, then income can be measured in units of x. The buyer faces a budget

constraint m! = p(z)+x where m’ is his income. In other words, he maximises

utility by choosing z bundle of land attributes and x other goods subject tom’. The

first-order condition of this maximisation problem can be written as

ul=2i.p, i=1..,n
uj =2
m! = p(z) +x

where the subscripts on the functions denote partial derivatives, py, is the marginal

price of attribute k, and A'is the Lagrange multiplier. From the first order conditions,
it can be seen that the marginal rate of substitution between an attribute and the

numeraire good is equal to the marginal price of the attribute,**

U
A:@: s} where k :1,._.,m (Eq 210)
U, oz,

X

Following this, a buyer’s willingness-to-pay for alternative values of (z,,...,z,)at a

given utility index and income can be summarised as é(z, ..., z,;U,Y); whereby sz

n ;
is interpreted as the buyer’s implicit marginal valuation of z at a given level of
utility and income. At the market equilibrium, an increase in the buyer’s bid (arising

from a marginal increase in one of the attributes) must equal the increase in the

market price of a land with similar differences in the same attribute i.e., the

% 1t is normally assumed that py is concave to reflect z’s implicit price falling with increasing
quantities of z, . This corresponds with the concept of diminishing marginal utility i.e., a buyer’s
marginal willingness to pay for an additional unit of the attribute increases but at a decreasing rate.
Admittedly, concavity and diminishing marginal utility cannot be generalised to all attributes of a
good. Whether one is ultimately concave, convex or linear still very much depends on the attribute
is being examined. More regarding the issue is discussed later in the section.
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derivative of the hedonic price equation with respect to this attribute. Otherwise, the
buyer could easily increase his profit by owning land with different attributes at the

same price, causing market disequilibrium.

If buyer’s characteristics are added to the bid function, the utility function will
appear as

ul =U j(z,x,ozj) (Eq. 2.11)
where o represents buyer j’s skills, risk tolerance, education level, age and other
factors that differentiate him from other buyers. Thereafter, the estimated partial
derivative of the utility function, obtained by regressing the marginal implicit prices
of an attribute, P(z«) on parcel attributes and buyer characteristics becomes

; U, @Y -p@,a)

) = Ux(z,Yj o)) (Eq. 2.12)

Likewise, @, is interpreted as the buyer’s willingness-to-pay for (or marginal

implicit value of) z, at a given income, utility level and buyer characteristics. Since
each individual’s utility function depends on their vector of preference and personal
characteristics and income levels, the bid function is different for each person; this

proves that marginal attribute prices for a given attribute differ between buyers.

2.4.3 Seller’s Offer Function

On the seller’s side, the vector of attributes that matters can be divided into
endogenous or man-made attributes, z1, and those that cannot be altered or produced,
22.%° Say M"(2) is a vector of output prices and £ is a vector of non-land input prices.
Under optimisation rules, seller h’s total cost function is represented by
C=C(M,z1,z2, ). By varying the endogenous attributes, z1, given the price
function p(z1), sellers can maximise profits according to a profit function,

7" =M"p(z1,22)—C(M,z1,z2,3), subjectto z>0 (Eq. 2.13)

If the seller’s characteristics including his access to credit, amount of other resources
including experience, encapsulated in y, are included in the function, then the seller’s

willingness-to-sell for alternative values of (z,,...,z,) can be written as

% In the context of agricultural land, z1 are parcel attributes that are changeable by the seller e.g.,
parcel size, fencing, erosion control, infrastructure, and road access, while z2 examples are soil
depth, climate, elevation and location of the parcel.
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¢ (2,207, B,7) - (Eq. 2.14)

It follows that the marginal reservation price a seller has for z is

C. (z1,22,7,8,7"
"= Zi( M”'By)>0 and ¢_=1/M >0 (Eq. 2.15)

This offer-price function is also increasing in z,. The partial derivative of the offer

function with respect to z1 is non-negative since it is equal to the marginal cost of
that attribute. A seller maximises profit by equating the marginal offer price for the
k™ endogenous attribute to its marginal cost in the market. In other words, the
marginal revenue expected from additional unit of attribute k must equate the
marginal cost of its production per unit sold.

The second derivative of the offer-price function equals to the slope of the marginal
cost function at a profit-maximising equilibrium. A non-negative value or convex
offer-price function implies that at higher levels of profit, the price offered by
suppliers for an additional unit of the attribute is higher. Therefore, sellers maximise
profit by equating marginal offer price for z1 to marginal price in the market. On the
other hand, it can be easily seen that for an attribute which is not alterable, z2, the
marginal production costs is zero. Therefore, the offer price for the attribute should
equal its market price, since a lower offer price means that the landowner is
sacrificing profit, while a higher price will likely be rejected. Hence, z2 price tends to

be completely demand-determined.

2.4.4 Equilibrium Price Schedule

The quantity and implicit price of any specific attribute is derived from the tangent
points between bid and offer functions for the attribute (refer to Figure 2.5, which
originally appears in Rosen, 1974). The equilibrium price schedule, P(z) as it varies
with changes in z;, holding all other attributes constant, buyers’ bid function,
6,(z,.. U,,Y)intersects with sellers’ offer function, ¢,(z,,...,Z,;7,,/,7), to give

aZy;
the equilibrium market price for attribute z; . The sellers’ offer functions,
& (z,,...,2,; 7, B, y) represents a higher profit objective, while ¢,(z,,...,z,;7,,5,7)
represents a lower profit objective. Note that the figure is drawn such that the total
price paid for z; increases at a decreasing rate (this reflects diminishing marginal

returns of the attributes). Price schedule changes to eliminate surplus demand or
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supply for the attribute brought about by shifts in demand or to a lesser extent, shifts
in supply. Basically, the equilibrium price of an attribute will correspond to the
minimum value of its average cost, ceteris paribus, and the point where the marginal
value of the attribute equates the marginal cost of producing the attribute. It follows
that if the supply of a good with given attributes is totally inelastic (meaning all of
the good’s attributes are exogenous), offer functions are not required and bid-price

functions are sufficient to derive market equilibrium prices (Freeman, 1979).

Figure 2.5. The Hedonic price function
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To sum, the hedonic price function is essentially an envelope of the equilibrium
interactions between all buyers and sellers of a differentiated good, based on the
interaction of bid and offer price functions for various quantities of individual
attributes. The hedonic function adjusts to eliminate excess supply and demand for
each specific bundle of attributes. However, because price difference generally
equalises on the margin and on the average, identifying demand and supply for a
good based on estimated hedonic price functions is not possible.?® Rosen (p.54)
wrote

In fact, those observations are described by a joint-envelope function and
cannot by themselves identify the structure of consumer preferences and
producer technologies that generate them.

%% For more about the demand and supply identification problem, please refer to Brown and Rosen’s
1982 paper.
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The market-clearing condition for each attribute in equilibrium is naturally
restrictive. Cotteleer (2007) shows that excess surplus or excess demand situations
can cause market disequilibrium which would in turn introduce measurement errors
into the estimates of the bid and offer functions for each attribute. Additional
problems include:
(1 lack of agreement about how buyer and seller characteristics should be
itemised and measured; and
(i) costs of obtaining information on buyers' and sellers’ characteristics and
personal relationships, information on output and input prices over time
can only be obtained through survey or personal interview methods which
are often prohibitive and very likely to suffer from poor response rates
(see Palmquist 1989).
There have been several studies which attempt to estimate bid and offer prices of a
specific attribute in question. Nevertheless, the estimation of the hedonic price
estimation is critical to shed light on price determinants, and remains until today an

important area of empirical research.

2.4.5 Empirical Literature Review
The HPM technique has been widely popular for studying markets for goods with

differentiable qualities.”” In urban economic studies, researchers use estimated
marginal values of the apparent attributes or ‘conditions’ of developed properties to
help predict prices of unsold comparable properties at a similar locations.? In real
estate applications, house price is a function of its structural (e.g., number of rooms
and bathrooms, size, age of house) and environmental (e.g., proximity to schools and
social amenities, composition of neighbourhood) characteristics. Forecasting is easily
done where there is a known and constant hedonic price schedule. The marginal
benefit of a particular quality is measured by the increased price of a unit exhibiting
the said quality over units without it. Similarly, if the additional quality is
endogenous i.e., a result of owner’s improvements on the land, the initial price would

change to reflect the prices of other parcels with similar upgrading.

2" For a comprehensive summary of HPM applications in economics, please refer to Taylor (2003).
We also benefit immensely from Taylor’s excellent elucidation of HPM’s important modeling
issues, many of which are incorporated throughout the chapter’s discussions.

% A comparable piece of land refers to undeveloped land displaying similar attributes to the parcels
already developed and sold (refer to Can, 1992).
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In agricultural economics, HPM is particularly useful to examine urbanisation effects
arising from spatial proximity of agricultural parcels to urban boundaries. This
branch of enquiry has its roots in the bid-rent model introduced in von Thiinen’s late
eighteenth century paper. The model, in its simplest form, holds that the resulting
equilibrium pattern of land-use can be described by concentric rings of residential
development around an urban centre and decreasing residential density as distance
from the urban centre increases, mostly due to higher transportation costs. The model
has been extended in various ways to examine the effects of urban sprawl on
agricultural land prices at urban-fringe areas. However, not all research in
agricultural land studies automatically feature urbanisation as a major influence on
price. HPM has been applied to empirically estimate a wide-variety of items
including values of land from government-sponsored improvement programmes
(such as irrigation and pollution control), climatic change, tax on land, soil quality,
desirable landscape features (such as waterfront) and undesirable ones (such as view

of slum areas, proximity to swine farm), among other things.

There are at least two important underlying assumptions relating to traditional or
basic HPM that merit mention. First is the assumption of zero regulation on land-use.
Secondly, HPM assumes that buyers and sellers have perfect information regarding
parcel attributes, which naturally includes factors that are capable of influencing its
productive capacity in both current (agricultural) and future use (development). The
HPM approach quite unrealistically assumes prospective buyers are able to
objectively value land by aggregating the value of all its attributes. Furthermore, as
Elad et al. correctly point out, although land exists nationwide, the markets for land
are often localised with only a relatively small percentage of land changing hands
each year. Both scenarios point to a situat