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CHAPTER 1

INTRODUCTION

"In m any Third World cou ntries the greatest p ressu re
on the land is in the u rban fringe. Squ atters m ove
there from the ru ral areas in search of w ork and
greater security, since the levels of starvation are often
significantly less in u rban than in ru ral com m u nities.
At the sam e tim e, the u rban p op u lation is exp and ing
becau se of the high birth rate. The solu tion to su ch
p roblem s requ ires new typ es of analysis based u p on
better inform ation than has in the p ast been
available."
(Dale and McLaughlin, 1988)

1.1

Introduction

Accord ing to United N ations (1989) the annu al p op u lation grow th rate is 1.9
p ercent in the w orld . It has been estim ated that over the next d ecad e, there
w ill be an enorm ou s, u np reced ented p hysical and p op u lation grow th of cities
in d evelop ing cou ntries. H enssen (1990) observes that the p op u lation w ill be
more or less stable in both urban and rural areas of the developed countries.

In the less d evelop ed cou ntries, the p op u lation w ill be stable in the ru ral
areas, bu t an alarm ing grow th w ill be fou nd in the cities and tow ns. This
grow th w ill resu lt in a need for significant acqu isition of u rban land for
p u blic p u rp oses su ch as road s, hou sing, schools, hosp itals, p arks, m arkets,
and other public facilities.
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Du e to the availability of high living stand ard s and p rofitable econom ic
d evelop m ents in u rban areas, there have been hu ge m igrations from ru ral to
u rban areas. Therefore, the land -u se p roblem s confronting u rban areas are
u su ally traced to rap id u rbanisation and m assive u rban grow th in the recent
decades (Gilbert and Gugler, 1992).

As a resu lt of these, rap id u rbanisation has d ram atically and continu ou sly
occu rred in m ost m ajor cities in the d evelop ing w orld . Thereby, these cities
are faced w ith a lack of read ily available land and this cau ses p u blic services
to fall fu rther and fu rther behind the d em and s of u rbanisation (Doebele,
1982). In ord er to p rovid e new services as rap id ly as they are need ed to
su p p ort rap id u rbanisation, local governm ent au thorities m u st contrive som e
efficient land acquisition strategies for new settlements and built-up areas.

Many m ethod s, su ch as nationalisation of land , nationalisation of all
d evelop m ent rights, governm ent ow nership of p erip heral areas, sp ecial
taxation on the benefits received by p arcels from the installation of p u blic
services, and others, have been p rop osed to resolve these u rbanisation
p roblem s (Doebele, 1982; Du nkerley, 1983; Kitay, 1985). Am ong the m ost
interesting know n d evices in this field is land readjustment. This m ethod has
becom e an im p ortant tool for u rban d evelop m ent in Germ any, Jap an, Sou th
Korea, Taiw an, Tu rkey, and the state of Western Au stralia (Seele, 1982;
Doebele, 1982; Nakamura, 1986; Archer, 1992; Yomralioglu, 1992).

Land read ju stm ent m ay be d efined as an instru m ent u sed w hen d evelop ing
land for m od ern u rban u se. The p rocess aim s to take ru ral or u np lanned
u rban land , u su ally irregu larly su bd ivid ed , and reallocate it, in the requ ired
balance, for p u blic and p rivate u se accord ing to tow n p lanning requ irem ents
(Yom ralioglu and Parker, 1992). In other w ord s, all land p arcels w ithin a
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project area are grou p ed together and a p ercentage of each p arcel calcu lated
to d eterm ine a contribu tion to p u blic areas. This p ercentage d ep end s on the
size of the p roject area and the total size of requ ired p u blic-u se areas. The
rem aining land is reallocated w ithin the site blocks d efined by the zoning
plan (Muller, 1992).

In u rban d evelop m ent, land read ju stm ent help s to elim inate sm all p arcels,
irregu lar p lots and land u nsu itable for econom ic u se. It creates u sable site
lots by consolid ating, d ivid ing and re-d istribu ting land p arcels back to the
original land ow ners. Du ring the land read ju stm ent p roced u re, it also
p rovid es an op p ortu nity to sim p ly and inexp ensively resu rvey the land and
d em arcate new bou nd aries. Therefore, the p ractice of land read ju stm ent can
be consid ered as a m ethod of strengthening the cad astre (Chou and Shen,
1982).

In help ing to p rovid e new bu ilt-u p areas for u rban d evelop m ent, land
read ju stm ent affects cu rrent land tenu re and changes the existing p arcel
stru ctu re accord ing to the d etailed u rban p lanning p rogram s. H ow ever, land
read ju stm ent is a com p lex m anagem ent tool w ith econom ic, p hysical, social
and planning dimensions (Doebele, 1986).

Land read ju stm ent has great ad vantages for solving the land -u se p roblem s in
u rban areas bu t cu rrent land read ju stm ent im p lem entations are still faced
w ith som e lim itations. These inclu d ed technical lim itations in hand ling the
w ealth of d ata, econom ical lim itations in com p ensation for acqu iring land ,
and social lim itations in m inim ising the inconvenience and p erceived
injustices.
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H ow ever, the technical lim itations, su ch as inequ itable land d istribu tion and
inefficient land inform ation m anagem ent, affect the effective and efficient u se
of land readjustment applications in developing countries. For instance, landvalue analysis has not been dynamically used in the process. Currently many
substantial factors which affect a parcel's value are ignored during the project.
Therefore, inequ itable land d istribu tion can occu r to the original land hold ers
affecting their benefits from the land read ju stm ent p roject (Miyazaw a, 1982;
Doebele, 1982; Satoh, 1986).

Inform ation m anagem ent is another technical lim itation that affects the
p erform ance of the p rocess. Du e to p oor inform ation m anagem ent and the
u se of a m anu al p rocess, to follow the entire p roced u re is tim e consu m ing
and error p rone (Chou and Shen, 1982). This cau ses som e m ism anagem ent
and u nd esirable d u p lication in the p roject stages, so that the exp enses of a
p roject increase too m u ch.

In ord er to p rovid e an equ itable land p arcel

d istribu tion, w ith a m ore effective d ecision-m aking p rocess, there is also a
need for an efficient information management procedure.

Consid ering overcom ing of the p resent shortcom ings of land read ju stm ent
ap p lications, it has been conceived that land read ju stm ent w ou ld be a m ost
valu able and p ow erfu l u rban land m anagem ent tool to p rovid e su itable land
for p u blic and p rivate sector need s. It is also believed that, at the sam e tim e,
land read ju stm ent can help to establish a reference for the ongoing
development of land information systems in developing countries.

Based on the above thou ghts, this research has attem p ted to au tom ate and
im p rove the qu antitative and qu alitative cap acities of the land read ju stm ent
technique, to maximise the benefits from the process.
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Problem definition

Du e to the w id ely varying cond itions in the cities of the w orld , in cu ltu ral
attitu d es tow ard land , and in p olitical and institu tional stru ctu res, no single
form of land read ju stm ent can be u niversally ap p licable. While the m ain
concep t of land read ju stm ent has been m aintained in all ap p lications, cu rrent
land read ju stm ent im p lem entations are exam ined in d ifferent w ays from
cou ntry to cou ntry.

Land read ju stm ent still has how ever som e com m on

p roblem s that m ost of the p rojects are faced w ith. As exp ressed by Satoh
(1986), Seele (1982), Chou and Shen (1982), a land read ju stm ent p roject can
take u p to ten years to com p lete as a resu lt of som e of social, p olitical,
economical, and technical requirements.

Consid ering the technical asp ect of land read ju stm ent, som e of the com m on
m ajor p roblem s w ith the p resent ap p roaches to land read ju stm ent m ay be
classified as follows:

(1)

Land Valuation
Du ring the land read ju stm ent p rojects, there is no d ynam ic land
valu ation analysis. Unit land valu e esp ecially is not involved in the
calculation of the percentages to be contributed by each landowner for
p u blic areas. In m ost cases, the only criterion is the p arcel size, and
the contribu tion factor is the p u blic-u se land area requ ired in the
zoning p lan. This single coefficient is calcu lated and ap p lied to all
land hold ers in the p roject to d erive their contribu tion to the p u blic
land . Red istribu ting land on an area rather than a value basis, does not
p rovid e an equ itable ap p roach for the land ow ners, becau se m any
other factors w hich affect a p arcel valu e, are ignored . Su ch factors
inclu d e, land -u se, top ograp hy, shap e, view , p roxim ity to com m ercial
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areas, other p u blic facilities, etc. H ow ever, d u ring the p roject, each
basic geograp hic u nit of a land p arcel shou ld be characterised by a set
of some economic, environmental, and spatial attributes.

(2)

Decision Making
Land re-d istribu tion is the m ost cru cial p art of the entire land
read ju stm ent p rocess.

In this stage, cad astral p arcel bou nd ary

locations are changed and land hold ers are m oved to new locations by
the p lanner's ju d gem ent only. Du e to a non-stand ard ised land red istribu tion p rocess, the p lanners often have d ifficu lty in m aking a
d ecision abou t the new land p arcel locations. The land ow ners are,
therefore, at risk, becau se d ifferent ap p roaches p rovid e d ifferent land
locations and benefits to them . Land re-d istribu tion itself is a com p lex
task w hich requ ires highly sp ecialised exp ertise becau se there are
m any qu estions that shou ld be analysed . In regard to the p riorities of
zoning p lans, the qu estions are, for exam p le, w ho w ill receive the new
p arcels; how w ill land be evalu ated ; w hat criteria and land
characteristics shou ld be consid ered ; how w ill land hold ers be
red istribu ted or be consolid ated so that land ow ners w ill be satisfied ,
etc.

(3)

Information Management
Analysing existing sp atial inform ation, searching legal land record s
and p rovid ing ou tp u ts for land read ju stm ent ap p lications are d one
w ith conventional m anu al m ethod s w hich are tim e-consu m ing and
error-p rone. Som etim es, the inform ation is not read ily available for
later u se becau se of p oor inform ation m anagem ent. Follow ing the
p roced u res in land read ju stm ent calcu lations is a d ifficu lt task that
requ ires great resp onsibility and accu racy. When any sm all m istake
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hap p ens, w hether technical or non-technical, it can m ean rep eating all
the land read ju stm ent p rocesses. Som etim es u nnecessary d u p lication
can occu r too. Therefore, inform ation cannot be m anaged effectively
and efficiently.
consid erable

In ord er to d eal w ith all kind s of d ata w ithin a

tim e

p eriod , a

cap able

inform ation

m anagem ent

environm ent for land read ju stm ent shou ld be established w ith the aid
of

cu rrent

sp atial

inform ation

analysis

equ ip m ent,

su ch

as

Geograp hical Inform ation System s (GIS) and Land Inform ation
Systems (LIS).

1.3

Research objectives

Consid ering the technical issu es of land read ju stm ent ap p lications, a new
ap p roach to land read ju stm ent has been d evelop ed in this stu d y. The m ain
objective of this research is to d esign and d evelop an au tom ated u rban land
read ju stm ent p rototyp e m od el w hich w ill, sp ecifically, d eal w ith the land
valu ation, d ecision-m aking, and inform ation m anagem ent issu es of the
cu rrent land read ju stm ent ap p lications. In ord er to accom p lish the objective
of this research, the following specific tasks are considered.

(1)

to d efine the land read ju stm ent concep t, and id entify the
cu rrent statu s of land read ju stm ent stru ctu re and its role in a
rural-to-urban land use change program;

(2)

to classify the issu es and requ irem ents for better u se of land
read ju stm ent, and investigate the p otential u se of land
read ju stm ent in the p rovision of land for p u blic and p rivate
needs in urban areas;
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to establish a general fram ew ork for the d evelop m ent of a
p rototyp e m od el to increase the qu alitative and qu antitative
capacities of land readjustment method;

(4)

to d esign an algorithm w hich d eals w ith the land valu ation
requ irem ents and p rovid es an equ itable ap p roach to land
distribution process;

(5)

to d evelop ap p lication softw are w hich d eals w ith the
p rototyp e

d evelop m ent

requ irem ents

and

p rovid es

a

solu tion to entire land read ju stm ent p rocess in a single
package;

(6)

to introd u ce GIS/ LIS to the land read ju stm ent m od el, to
establish an effective inform ation m anagem ent environm ent
for u sers and evalu ate the cap ability of GIS/ LIS w ith land
readjustment applications;

(7)

to test and d em onstrate the entire p rototyp e m od el w ith a
case study;

(8)

to rep ort the stu d y resu lts, and to m ake recom m end ations
for further development.
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Methodology

In ord er to achieve the thesis objectives, the ou tlined p roblem s w ere
individually examined. A solution to the combination of these problems was
attempted in a single model. First, it was necessary to gain some background
inform ation on the concep t of the land read ju stm ent m ethod , w ith its
potential use, shortcomings, and requirements.

An ap p roach for the land valu ation p roblem is that each basic geograp hic
u nit w ou ld be characterised by a set of econom ic, environm ental, and sp atial
attribu tes. To d eterm ine the valu e for land p arcels, an u nd erstand ing the
land valu ation concep t w as also need ed .
valu ation is to d eterm ine market value.

Usu ally the objective of land

In this stu d y, value is u sed as a

nominal asset value w hich rep resents a land p arcel's significance w hen
com p ared to others. H ence, valu e is a nu m erical p aram eter for each land
p arcel, rather than a real m arket valu e.

The nom inal asset valu es are

calcu lated from the com bination of selected land valu ation factors. A su rvey
w as carried ou t to classify land valu ation criteria w hich can affect the total
p erceived valu e of a land p arcel. Then, each land p arcel is sp atially analysed
with regard to determined valuation criteria.

In ad d ition, som e term inology on com p u ting technology m atters w ere also
review ed , relating to sp atial d ata p rocessing d em and s. The concep t of land related inform ation system s, and d ata organisation in su ch a system w ere
also investigated . GIS and LIS are u sed to serve and su p p ort the entire
m od el

for

d ata

collection, storage, retrieval, and

sp atial analysis

requirements.
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Since every cou ntry has its ow n land p olicy system , d ocu m entation of the
land read ju stm ent p roced u res is not stand ard ised w orld -w id e. Therefore,
land read ju stm ent im p lem entation d ep end s on the land p olicy and the other
land-related acts of the cou ntry.

In this research, as a case stu d y for a

d evelop ing cou ntry, Tu rkey has been selected to exam ine the land
read ju stm ent p roced u res.

The Tu rkish Land Read ju stm ent Act, existing

cad astral stand ard s and zoning ru les w ere consid ered d u ring the case stu d y.
All required textual and non-textual data were obtained from Turkey.

1.5

Thesis outline

Chapt er 1 gives som e of the p roblem s of the land read ju stm ent p rocess, the
objectives of this research, and the study methodology.

Chapter 2 outlines the concept of land readjustment with its importance in the
u rban land d evelop m ent p rocess.

Land read ju stm ent p ractices in som e

cou ntries are also review ed . Som e exam p les of the land read ju stm ent p rocess
are also included.

Chapt er 3 p rop oses a new ap p roach to land read ju stm ent. A valu e-based
land read ju stm ent p rototyp e m od el is d etailed w ith its concep tu al d esign and
requirements.

Chapt er 4 overview s

the

cu rrent

land -related

inform ation

system s.

Particu larly, term inology, d efinitions and com p onents of GIS and LIS are
described.
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Chapt er 5 inclu d es the softw are d esign and algorithm d evelop m ent of the
p rop osed m od el. Based on the com bination of the id eas in Chap ter 3 and
Chap ter 4, the p rop osed m od el is d escribed u sing the d ata p rocessing and
spatial analysis functionality of GIS.

Chapt er 6 d escribes and gives the d etails of the softw are com p onents. The
p roced u res, requ irem ents, file m anagem ent, sp atial analysis, d ata inp u t and
output activities are explained.

Chapt er 7 p resents a case stu d y and exam ines the resu lts of this stu d y. In
ord er to im p lem ent the p rop osed p rototyp e m od el, it has been tested u sing
cu rrently available d ata from Tu rkey. This gives a p ractical d em onstration of
data collection and integration using the developed software.

Chapt er 8 ou tlines the conclu sions of this w ork. Som e su ggestions are also
included for future work that would extend the research already performed.
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