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Abstract 

Land information is a an im portant resource in plann ing, and in undertaking land admini stration function s 
such as all ocation of interests to land, land adjudication, land valuation, physical planning, etc. Rapid 
urbanization , however, puts great pressure on personnel delegated to undertake these functions. The 
personnel can no longer cope with capturing, processing and disseminating land information for the 
increasing urban popu lation . 

Observing the failures of land infQm1at ion management to cope with rapid urbanization, the researcher 
undertook an exploration into the capabi lities of U S to manage land informatioo for The Mi llenn ium Park 
Land Development Project (M PLDP) in Maseru, the Lesotho capital. The project is based on land re
adjustment principles and is of mulli -stakeholdership. Such big and networked projects have been shown to 
be associated with land information management problems. Undertaking this research was motivated by 
many success stories however, world wide, in which LIS was introduced as a tool to assist in land 
information management. 

The main themes in this project are firstly, the study of Land re-adjustment as a land management 
technique to meet land demand for urbanizat ioo and secondly land infonnation system as a tool to manage 
land information for a land re-adjustment project. Study of LR will help understand what land information 
is required for such a land management project. Study of land information system will help exploring its 
capabilities that can be applied to manage land in formation for LR projects. 

Furthennore, as a case study to thi s, the MPLDP system is analysed. examining the activities and ways in 
which land information is managed. This ana lysis is aimed at identi tyi ng the constraints that result in the 
observed back logs in the project activities; a,.d recvmmending improvements. Many problems and 
constraints are identified in the MPLDP. As a land surveyor, only improvements related to technica l 
constraints are considered in th is research, with cognizance of the lega l and institutional issues that need to 
be addressed in implementation of these improvements. The main improvement discussed is the creation of 
automated databases and illustrations are given on how these databases could be used to manage land 
information effectively for the MPLDP. 
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Chapter I 

Introduction 

1.0 Background to research 

The major problem facing in stitutions that provide formal land delivery in the urban areas is that of meeting 
land demand. Th is demand is due to increased urbanization trends and inefficiency in managing land 
information. 

Firstly, high urbanization trends result from Tural people migrating into urban areas to look for better 
employment opportunities together with good social and health fac ilities, etc. High rates of urbanisation 
culminate in urban expansion, causing people to acquire land in the urban periphery. Urban-periphery 
sett lements in most countries are associated with infonnal developments. as land admin istration weakens 
from urban centres outwards. This is the case ofLesotho's capita l city, Maseru. 

Secondly, poor land information management has meant that land allocations are being effected 
haphazardly. Land allocating agencies have litt le or no infonnat ion about available land to plan and make 
decis ions upon . Physical plans are based on outdated maps, which mostly do not correspond to the existing 
situat ion on the ground. 

The com bination of rapid urbanization and poor land infonnation management causes bott lenecks in land 
delivery in urban areas. Governments and private developers trying to deal with thi s situation often initiate 
land managemen t projects in order to provide formal housing and services. Land management techniques 
employed often include land expropriation a lso referred to as eminent domain, private land acquisition, 
land re-adjustment (LR), also known as land pooling or consolidation, etc. 

In order to deal with a similar situation in The Kingdom of Lesotho (Lesotho), the Ministry of Local 
Government (MoLG) initiated a LR project in 1999, called The Millennium Park Land Development 
Project (MPLDP) in the urban periphery of Maseru. The main Wlderlying problems that led to the initiation 
of this project were, lack of housing s ites in the urban centre and the rapid growing rate of informal 
settlements in the peri·urban areas of Maseru. Apart from lack of land for housing in the Maseru urban 
centre, peri·urban developments are growing fast because of the adverse effect of form al land delivery 
governed by the cadastral system and low·cost informal land deli very in the urban peri-phery. The cadastra l 
system, and specifically cadastral surveying COOlponent, is said to be inherent in the high survey fees 
charged by land surveyors. These fees are mostly out of reach of the urban poor. 

The Kingdom of Lesotho, the area for this research is region ally located in Su~Saharan Africa between 27 
degrees and 30 degrees East, and between 28 degrees and 31 degrees South . The country covers an area of 
approximately 30 355 square kilometres with population slightly more than 2 million (Land Policy Review 
Commission Report, 2000: 2). The country is completely surrounded by the Republic of South Africa. 
Figure 1. 1 on the next page shows the geograph ical location of Lesotho. 
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Figure 1.1 th e geographical location ofLesolho with Maseru highlighted where the MPLDP is being 
engaged. (Source: www.allafricatravel.co.zalimageslatlaslLesotho.htm) 

1.1 Research problem 

The MPLDP is the first LR project undertaken in Lesotho. T he government has been mainly involved in 
land expropriation projects. Many of these projects have failed due to among other reasons the lack of land 
information as basis for planning and decision·making. For example, processes of verifYing ownersh ip 
(land adjudication) of land acquired for the project took time as landownership records are poorly kepi or 
non-existent. Land adjudication involves some long-Icon land di sputes, which in part have been blamed on 
civil courts, which handle many cases. Thus project time overruns, causing impatience among landowners 
who subsequently continue with th eir own land developments until such land expropriation projects 
become no longer feasible. 

This research is based on investigating an efficient land infonnation management system (L IMS) for the 
MPLDP. Land information management comprises methods of collect ing data, processing data into 
meaningful infonnation and conveying data and infonnation to relevant consumers. The research therefore 
is aimed at investigating ways in which these methods can be accomplished effectivel y. Effective 
management should ameli orate problems like the one mentioned above, where poor land information 
management has resulted in the failure of land management projects. 

1.2 Research objectives and significance 

The objective of this research is to explore the application of a computer-based land information system 
(US) or Geographical Information System (01S) as one of the land information management systems that 
could be em ployed to manage land information for the MPLDP. The MPLDP covers 1600, hectares and is 
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a multi·stakeholdership project in which the community, public and private sector organisations are 
involved. In such a widespread network it has been noted that conveyance of information becomes 
inevitably a failure. This failure of communication is demonstrated by the passing of information to a group 
of students in succession, the last of whom presents it to the class. In most cases, versions differing from 
the original information result. Efficient land information management should therefore be present in such 
projects, to enable quality and informed planning and decision-making. 

Pursuance of the research is further motivated by many success stories of the use of LIS in the 
implementation of large scale land management projects in Africa and elsewhere. The Cato Manor 
Development Project (CMDP) in Cato Manor, Durban. The Republic of South Africa, is one exam ple of 
success stories in LIS applications in land management projects. OdendaaJ (2000: 10- 11 ), defining GIS as 
"a planning and decision-support tool", shows that it has helped CMPD to co-ordinate activities between 
the Cato Manor Oevelopment Association (CMDA), a project management team, and other private sector 
organizations. Odendaal (2000: 10-12) shows that through the use of GIS, information has been well 
conveyed between CMOA staff and consultants on a continual basis, whilst tracking the progress of more 
than sixty sub-projects within the jurisdiction of the project. 

The research is also s ignificant, as the use of computerized land information systems is a new approach in 
the implementation of land management projects in Lesotho. The Department of Lands. Surveys and 
Physical Planning (DLSPP), as the main co-ordinator of the project within the broader Directorate of 
Lands. Housing and Urban Development (OLHUO) where the researcher is an employee, has just acquired 
resources necessary for implementation of LIS as an assisting tool to land information management. 11 is a 
vision of the MPLDP project manager to utilise thi s tool for managing the project land information. 
Quoting Ramonaheng (2000: 4), the project manager, referring to use of LIS in the MPLDP project 
maintains that " Department of Lands., Surveys and Physical Planning have awareness of the potentia l and 
have foundations of land infonnation systems to assist with plarming and development control". Thus., the 
research has a role in exploring the efficiency of the use of these acquired LIS resources to assist 
infonnation management of the MPLDP. 

I.J Research qllestions 

The question s to be pursued in accomplishing this research include the following: 

i) What are the underlying concepts of LR? 
Pursuance of this question will enable understanding of the relevant information that needs proper 
management in order to assist in planning and decision making. Further, the question is important. 
as MPLDP is the firs t LR project in Lesotho and studying LR in broad tenns will enable 
identification of important areas that need careful management. 

ii) What are the information requirements for the multi-stakeholdership organizations that are 
involved in the MPlDP? 

iii) What efficient methods of data acquisition, processing, storage and dissemination can be used to 
speed up the project activities and reduce project expenses? 

iv) What improvements are necessary to be effected to ameliorate constraints and problems that cause 
bottlenecks and time lags in the activities of the project? 
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1.4 Ruearch mdhodology 

The following methodology will be used to achieve the objectives of this research: 

i) Relevant literature to investigate the concepts of LR and applications of LIS in land management 
projects. 

ii) Investigation oftbe infonnatioo requiremC'llts of the organizations involved in the MPLDP will be 
accomplished by requirement detemtination. This involves the use of various fact· finding 
techniques (including interviews, questionnaires, record review, observations., etc. 

Hi) Recommendations for improvements will be achieved by analysis of the requirement 
determination results. Various informatioo analysis tools will be used in which the aim is to 
identify problems that cause bottlenecks and time lags because of inefficiency in land infonnatioo 
management. In this case technical improvements will be proposed for whidl a pilot database of 
MPLD will be developed. 

iv) The developed MPLDP pilot database win further be implemented and tested by performing 
queries to demonstrate how necessary data can be analysed. manipulated and presented in a way as 
to convey meaningful informatim for planning and decision making purposes. 

1.5 Structure of the dissertlltion 

Chapter one of this researdl states the rationaJe to Wldertaking the research. The main theme of the research 
is introduced. The statement of the research problem highlights land informatioo managemmt for- the 
MPLDP and its potential to curb inefficiency and ineffectiveness in land management projects. 
Furthermore, the objectives and the project significance are discussed, indicating LIS as a way to achieve 
efficient land information management for a large, networked project like MPLDP. It is demonstrated that 
dissemination of information in a network usually becomes inefficient and the employment of LIS has 
shown succ:esses in many large-scale land management projects. These successes provide motivation for 
this research. Questions that have to be pursued to Wldertake the research are stated. In addition, research 
methodology is laid out to show how answers to such questions can be fOWld and finally, efficient ways of 
managing land infonnation for the MPLDP can be derived. 

Chapter 2 is a review of LR The chapter is aimed to provide lDlderstanding of LR as a technique used for 
land managemCllL Concepts that are involved in LR will be discussed. The Kukaku-Seiri LR procedure in 
Japan will be highlighted as guidance to LR approaches pursued to provide housing and services. Further in 
this chapter land administratioo functions will be discussed that guide the formality of activities in LR 
Thus the chapter gives introduction to important LR processes and within processes activities that require 
land information to be Wldertaken efficiently. 

Chapter 3 investigates specific data and information that are required for LR projects. LR processes and 
land administration functions wscussed in chapter 2 are carefully studied to derive this required 
infonnation. The chaptCf goes further to wscuss LIS as one of the land information management systems 
that can be employed to manage MPLDP informatioo. LIS is defined in terms of its backbone components. 
The various LIS classifications are also discussed in this chapter. 

Chapter 4 provides a review of the development of LIS. Major issues in LIS development. including 
institutional arrangements and mat\ageme:nt issues arC; discussed. The chapter goes further to discuss 
phases in LIS development which is shown to be as cyclic as any other system. 

Chapter 5 introduces the MPLDP. In this introduction the project management framework is discussed. 
Within the project framework, project definition, statement of the problem and aims are described. In 
addition the legal. institutional and time frameworks for the project are outlined. Project activities are 
further discussed in which the work breakdown structure tool is used to inoorporate the discussion of 
activities with the legal, institutiooa1. and time frameworks of the project. The chapter gives an 
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understanding of the legal, in stitutional and time frameworks in which the developed or improved LIS to 
manage the project information will work. Further unpacked in this chapter is the problem of infonnal 
settlements in which the LR review does not cover. Thi s is due to the fact that the s imple application of the 
western and eastern LR procedures reviewed in chapter 2 does not perfectly match the third world infonnal 
settlement situation . This is important, as technical improvements are associated with changes in formality 
and the way organizational personnel will condud their activiti es. 

Chapter 6 focuses on the analysis of the MPLDP system. The analysis is based on identifying requirements 
for the system. This identification is achieved by the requirements determination, which is aimed at 
studying how tasks are pt:rfonned, awl whil:h areas need 10 be improved. The pr-occss is to be achieved by a 
fact-finding mission, in which various fact-finding techniques are employed. The analysis further focuses 
on the infonnation that is required to undertake tasks in th e project. These include data flow between the 
MPLDP system and the external environment, and also within the MPLDP system itself. How this data is 
processed end disseminated and stored is also a subject of discussion. Various tools are used to model 
conceptually the current way in which infonnation and data is kept and used in different activities (i .e. the 
conceptual functional model). This is done to understand and determine with visual tools those areas in 
which inefficiency, for example duplication of effort, or inefficient methods of data storage and 
dissemination etc., occur. 

Chapter 7 discuss technical improvements to the MPLDP system. Improvements are recommended in the 
areas of efficient methods for spatial data collection, processing of data to information, how infonnation 
and data should be stored and how easily infonnation can be disseminated. It is shown in this chapter that 
technical changes have corresponding legal and institutional issues that need to be addressed . 
Specifications are recommended for legal and institutional changes that need to be effected for technical 
improvements to thrive. 

In this chapter the design of an improved MPLDP system model of the database is also discussed. Various 
tools are used to transform the cWTent conceptual functional mooel discussed above to an improved one. 
Areas in which data collection , storage and dissemination can be improved are depicted on this model. 
Further, the project data and infonnation are carefully scrutinise to identify entities which are objects, 
concepts etc. that occur in many instances in the project . For example, a map will be an entity in the 
proje<:t as there will be many maps that are used to depict the reality of the ground situation. These entities 
in the MPLDP are those that require storage in the designed databases. A relational database is used to 
implement the database in which defining relationships between entities are required. Entity-relationship 
modelling lools are used to accomplish this. Further the conceptual model of the improved system is 
translated into logical model befitting the relational database management system. Both spatial and non
spatial models of the MPLDP data are discussed. These model s are then translated into tables ready to be 
implemented in databases. 

Chapter 8 is based on the implementation and testing of the designed database. In this chapter. the 
specifications of the hardware and software required for implementation are defined. Subsequently a pilot 
area is chosen for which test databases has bee designed and perfonnance assessed by way of queries in 
order to ensure that they are capable of providing the required information. The queries make use of the 
data analysis, manipulation and presentation capabilities of the chosen software and hardware. 

Chapter 9 concludes the research by providing the findings and recommendations. It is outlined in this 
chapter how the research objective was met advancing from chapter to chapter. Th e statement of achieving 
the objective has also been provided and further the shortcom ings of the researdl, and areas for further 
research mentioned. Finally the concluding remarks regarding the research have been presented. 
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Chapter 2 

Land Re-adjustment 

2.0 Introduction 

Land management is a "process of making and implementing decisions about how land and its resources 
are distributed, used and protected in a society" (Nichols, 1993: 35). Land for property development is one 
of the resources that needs land management. In fact, in the economist 's view, land is a resource, along 
with capital and labour, to be exploited or conserved in order to achieve economic production and 
development (Dale and McLaughlin, 1988: 3). 

Achievement of economic production and development regarding land is usually associated with 
urbanization . Hardoy and Satterthwaite (1989: 223) define urbanization as «a process by which an 
increasing proportion of population comes to live in urban centres", Payne (1999: I) shows that the reason 
for high urbanization trends. especially for developing countries is that urban centres are a driving force 
behind economic development through which international and domestic investment is channelled to 
manufacturing, services and commerce. Th us it becomes inevitable for the rural poor to migrate to urban 
centres in search of opportunities and facilities associated with the above, such as jobs, better health 
faci lities. etc. , which are often scarce or absent in most rural areas. 

Urbanization often impacts negatively on land management. In most cases urbanization results in urban 
population growth which in tw1l puts pressure on and defeats methods of formal land delivery. Taking the 
Republic of South Africa as an example, Hindson and McCarth y (1994: 2) show that in the province of 
KwaZulu-Natal, population growth in urban areas is Utree times that in rural areas. They further show that 
formal land del ivery consequently becomes ineffective as ' 'the growth of infonnal settlements far outstrips 
that of the formal areas". Making matters worse, informal settlement in most cases results in urban 
expansion in which sett lements encroach informally on Ute urban periphery. This phenomenon, often 
referred to as urban sprawl, results from illegal subdivisions of agricultural land in the urban periphery or 
illegal occupation of state land. Urban sprawl is worsened by the fact that ''the ever ina-easing attraction of 
land as a source of secure and profitable investment has intensified a commercial market system to the 
point where urban land in some cities is well beyond the affordability of even middle-income households" 
as Payne (1999: I), posits. 

In line with formal land delivery as a strategy to improve land management, lies the question of provision 
of services and infrastructure. Formal land delivery is not only about registering one's parcel, but also 
includes existence and/or provision of a variety of services, as stated in land development regulations of 
every country. For example emphasis is put on factors such as access to a parcel, basic services and 
facilities that must be inclusive in a senlement. Urbanization, however, especially in developing countries 
brought with it negative impacts on land management as informal settlem ents, developing haphazardly, do 
not provide easy means of service and facility provision and are often as Cl rczull ignored by the central 
governments. Hardoy and Satterthwaite (1989: 91) note that all kinds of informal settlements have little or 
no government provision of services and infrastructure and most often no government action is taken to 
demolish property informally developed in dangerous locations such as flood plains and hill sides prone to 
land sl ides, and other potential disaster areas. 

This discussion indicates that urbanization is one of many factors that often defeat methods of formal land 
delivery. Blind eyes should not be turned to other factors such as inappropriate externally acquired methods 
of land delivery like the cadastral system fonn of land registration, and government bureaucracy in land 
delivery, especially in developing countries. 

It is true that governments and other private developers have worked tirelessly to improve land 
management, especially in initiating and implementing formal land delivery, service, and infrastructure 
provision. Measures they take often come in fonn of land management projects. These projects involve 

6 



land acquisition, planning, servicing and later allocation of serviced land to citizens. Brieny discussed 
below are three land management project types aimed at providing formal land delivery, services and 
infrastructure; 

• Eminent domain: Eminent domain involves the compulsory purchase of under- utilized land, or any 
land for rezoning purposes. The state can then allocate this land to private developers or develop it and 
later a110cate it formally to subjects. Often terms like land expropriation, land banking and guided land 
development are associated with this land management method. 

• Private land acquisition : This involves a private deve loper acquiring land at market prices from 
individual landowners, planning, servicing and allocating serviced parcels at a profitable rate. 

• Land re-adjustrnent (LR): Land re-adjustment involves restructuring parcel and ownersh ip structures 
for a well-planned settlement. Un like the two above land management methods. land re-adjustment can 
occur in a situation where land is acquired without any cash exchange. Either the government or 
individual landowners can initiate the project. Landowners may pool their land together, plan and 
service it and later reallocate themselves serviced parcels equitably. according to how much they have 
pooled in such a project. Although methods of determining equitabi lity are most of the time 
complicated, land re-adjustment provides an economic form of managing land for housing and 
servicing where land for property development is scarce. Usually tenns such as land pooling and land 
consolidation are used to demonstrate land re-adjustment. 

LR becomes the subject for further discussion in this chapter owing to its apparent practicabil ity compared 
to the option of expropriation in fast growing urban centres where unutili zed land is scarce or unavai lable 
and or where central governments are too poor to acquire land for development through the conventional 
ways of land expropriation. The discussion on LR below focuses on definition, various approaches, 
processes and procedures. 

2. J LR defined 

LR is defined as a way to adapt parcel or property structures and parcel ownership structures to suit the 
requirements of urbanization (Larsson 1993: 81). This idea is illustrated in figures 2. 1-2.4 on pages 8- 10. It 
in volves joint land development whereby land is acquired through landowners pooling their adjoining 
parcels together for their unificd planning and subdivision (adapting parcel structures) and later equitably 
reallocating themselves (adapting ownersh ip structures) newly planned and serviced parcels. In addition it 
is a self-financing project in which extra parcels are produced during planning and are sold to provide for 
project expenditure. These processes involved are briefly di scussed, with illustration in figure 2.1 on the 
next page. 
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Parcels 

Figure 2. 1 

Cash project 
finances 

Pooled parcels for 
unified p lanning, 
provision of 
housing, services 
and infrastructure 
and finances 

Serviced 
parcels 

Urban land readjustment (adapted from Archer, 1999: 115) 

Open spaces 

Parcel s sold 
for cost 
recovery 

Landowner's 
reall ocated 
parcels 

• Land acquisition : Individual land parcels are pooled together forming a large parcel and consol idated 
either notionally or formally under LR agency. 

• Unifi ed planning: Land is subdivided or replotted to provide a well-planned layout of parcels with 
provision of space for services and infrastructure. 

• Equitable reallocation of plots to landowners: The process involves reallocating landowners equitable 
parcels in a well layout plan, according to the va lue ofland each had pooled in the project. It is notable 
that land parcels become smaller. Part of the parcel is contributed to social facilities such as roads, play 
grounds, etc, but the services makes such parcels appreciate value. as illustrated in figure 2.6 and 2.7 
on page 11. 

• Self-financing: In order to finance the project extra plots are created and sold to prospective 
landowners. In addition this finance provides a good opportunity for a formal land delivery process in 
low-cost to governments. 
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Figure 2.6 

Figure 2.7 

(RoIId. etc.) 

(ReseNt! land) 

Property structure changes in developed areas. Part of parcels arc provided for services 

(Source: www.moc.go. jP/city/siga itilkukaku-elwhatlchapl .html: 200 I). 

Before lJR After IJR 

Appreciation of parcel value to newly replotted serviced parcels (Source: 

www. moc.go.jp/city/siga it ilkukaku-elwhatlchap l .html: 200 I). 



2.2 LR approaches 

Land could be re-adjusted to cater for d ifferent requirements of urbanizat ion. The LR approaches 
mentioned below are as categorized by the Japanese ' Kukaku·Seiri ' LR methodology and are subject ively 
used to show that LR could be a technique both to manage forma l land delivery and the provision of 
housing, services and infrastructure in growing urbanizing cities of the world. LR projects cou ld be 
approached in mainly two ways. These are ' building lot supply', and 'urban infrastructure development ' 
approaches (www.moc.go. jp/city/sigaitilkukaku·elwhatlchap l.htm l. : 200 1) as illustrated in figure 2.8 
below. 

LR projects 

Building lot supply 
approach 

Urban infrastructure 
development approach 

Servicing and 
infrastructure 

Figure 2.8 LR approaches (thickness of arrow shows the relative focus of object ives of LR approach 
to provision of housing and servici ng and infrastructure) 

2.2.1 Building lot supply approach 

The bui lding lot supply approach is primarily aimed at providing fonna l land delivery for the purposes of 
housing that incorporates also, but at a lesser degree, services and infrastructure. Discussing the different 
types of this approach as ' new town ' and 'sprawl prevention ' types described below will show this. 

a) New lown type 

The new town type " is implemented in a suburban area massively and quickly in order to meet the brisk 
demand for hous ing si te, especially resulting from concentration of popu lation and industry in large cities 
during the periocl of rapid economic growth. Farmland and forestry areas are developed into building lots" 
(www.moc.go.jP/ci1Y/sigaililkuknku-c/whatlchapl.htmi ; 2001). Schwarzwa lder (2001: I) showing a 
Chinese LR as an example discusses a s imil ar approach . In this case it is shown that such LR " involves 
changes in the landholding of a ll households within the coll ective; a ll fann land is g iven back to the 
collective landowner (usually the village) and reallocated among households so that each household 
receives a plot" Schwarzwalder (200 1: 1). This practice is done by the collective leadership periodically ( in 
some cases once a year), redistributing village land to reflect changes in household populat ion s ize since 
the previous land allocation (ibid: I). 
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b) Sprawl prevention type 

This type involves "a comprehensive urban development carried out in the peripheral parts of urbanized 
areas where spotted developments are emerging and the need for planned development are urgent, in order 
to prevent disorderly sprawl and aeate urbanized areas with good environment in advance" 
(www.moc. go.jP.Cjity/sigaitilkukaku~what/chapl.html.: 2(01). In fact the im portance of LR in the 
prevention of urban sprawl is advanced by Schnidman (www.usc.edulschoolslsppdlpracinstlncwslcttcr: 
2110210 1) who points out that fragmented land ownership often creating urban sprawl and often lacking 
services as in most informal settlements. can be upgraded by LR's unified planning. 

A practica l example is the type of LR that was carried out in the United States of America, as noted by 
Larsson ( 1993: 67-68). He shows that for speculat ion purposes or other investment opportunit ies, 
landowners who had been allocated land in California and Florida often left their land undeveloped. The 
subsequent fragmented selling of parcels resulted in urban sprawl, which was inadequate, and an 
impediment to development and servicing. Thus. a LR project was proposed for these parcels to provide 
unifi ed planning of housing and services. This was made possible as the sites allocated fragmen tally had to 
be pooled into one parcel under the LR association, and a new layout plan, servicing and infrastructure 
were easy to aeh ieve. 

2.2.2 Urban infrastructure development appr(}ach 

This approach to LR is " intended for development of ex ist ing built-up areas with inadequate urban 
infrastructure and for renewal of urban functions" (www.moc.go.jP/cily/sigaitilkukaku-clwhatlcil.1p1.hlml: 
200 I). Urban renewa l, urban centre development and urban reconstruction types discussed below show 
how Ihe LI~ projects can be carr ied out using thi s urban infrastructure development approach. 

a) Urban renewal type 

"The urban renewal is carried out in ex isting bui lt-up areas by development of shopping street, station 
plazas, etc. with adequate urban infrastructure. As projects are implemented in ex isting build-up areas, it is 
necessary to involve complex co-ordination of land titles featuring a much longer project period and larger 
amount of cost" (www.moc.go. jp/city/sigaitilkukaku-eJwhat/chapl.html.:2001)). This type involves 
replotting of the existing land parcels in which landowners collectively provide a portion of their land to 
provide land for services and infrastructure. The whole complexity oftitling in LR project will be discussed 
in LR processes section below. 

b) Urban center development type 

This type is implemented close or within the urban center. "Under thi s type of development, the vacant area 
caused by the relocat ion of rai lroad yards or large factories, etc. due to changes in the socio-economic 
situation is renewed with adequate development of urban infrastructure for the new land use", 
( www.moc.go.jp/city/sigail ilkukaku-clwhat/chap I. hIm I. : 200 I ). 

c) Urban reconstruction type 

"This type of land readjustment has been used for reconstruction of damaged urban areas after wars or 
natural disasters" (www.moc.go.jp/city/sigaiti/kukaku-c/what/chapl.html. : 200 1). Larsson (1993: 19 and 
33) cites the example of Germany and Japan wh ich have used this type as a way of reconstructing damage 
after the world wars and natural di sasters. 

In an attempt to repair massive damage in Germany. inniclcd during the Second World War, LR involved 
the community pooling land for uni fied planning. and the municipality incurring the costs of install ing 
services and infrastructure. Japan used LR comprehensively in 1923 after the great earthquake that 
devastated large parts of Tokyo and after the Second World War. Un like Gen:nany where in most cases cost 
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of service and infrastructure is met by the municipality, in Japan servicing is mostly met by the landowners. 
A certain proportion of land is deducted from the landowner parcel to provide land for service and 
infrastructure provision. In addition extra land is deducted from each participating landowner to provide 
land to be sold so as to rai se funds for installation of services and infrastructure (Larsson, 1993: 19 and 33). 

2.3 Institutional Framework 

The laws and regulations governing land development for various countries primarily guide in stitutional 
framework for LR projects. Therefore there is no ideal in stitutional framework for LR. Genera lly, Larsson 
(1993: 81) discusses th e following as the main issues to address in relation to institutional framework for 
LR based on the degree of involvement between private and public participation within the LR processes 
discussed in the above sections: 

• The roles of the private and public sectors in the project: LR has been mentioned as a form of joint 
land development project, involving either the community alone or the community and developers 
(either public and/or pri vate). Roles played by private and public sectors in LR processes differ from 
country to country as regarding legal framework. For example, in countries such as the United States 
and Japan, the public sector role is passive and is mainly to provide guidelines for housing and 
installation of facilities. The private sector performs most of the implementation activities. In other 
countries, such as Sweden, the public sector assumes control of the whole project activities or becomes 
active compared to th e private sector in LR processes. 

• Formality of the processes: The formality depends on the extent to which th e various processes are 
entrenched into the country's land legislation . For some countries land development regulations are 
provided in laws and regulations not necessarily si ngling out LR. Other countries like Japan have laws 
promulgated specifically to guide LR processes. 

• Obligatory and voluntary degree in project: The degree of coercion to force IWldowners into the project 
varies from country to country. It also varies among the LR approaches. For example, on one hand, 
every household within the project site could be compulsorily forced by regulations to participate. On 
the other hand, participation could be voluntary Wld any dissatisfied landowner could opt to be bought 
out of the project and sell his/her property to the LR agency. 

These are but a few of the necessary institutional issues that need to be addressed. More indulgence to these 
issues will be provided in the discussion of LR processes below. 

1.4 LR processes 

Processes in LR were briefly discussed in the LR definition section. The procedure should be undertaken in 
guidance of land administration to ensure that processes are performed formally. Land administration is 
defined by Nichols (1993: 40), as management of land tenure system. Land tenure systems are organized 
and established inst itutional arrangements in society that govern how land and its resotlr~ are allocated, 
used and enjoyed. Thus land administration can be seen as a way to provide formal means of managing 
land tenure for speci fic land management objectives as Nichols maintains ( 1993 : 32). 

As has been noted before, provision of housing, services and infrastructure are some of the major 
objectives of LR for urbanization purposes. Thttefore the objectives of land administration would be to 
provide formal and efficient systems to allocate land formally for housing and services, to provide security 
for private investment in the project and to prevent and resolve any inherent di sputes (Nichols, 1993: 41). 
She further mentions the backbone functions of land administration to achieve these objectives as parcel 
delimitation. allocation of interests to land., regulation, valuation and taxation, and conveyancing. These 
function s form part of the major discussion of this section in relation to implementation of LR projects, and 
stages in which their (fimctions) related activities in LR are undertaken are given in figure 2.9 below, The 
figure shows that LR projects exhibits a cyclic behaviour in which ther-e is a possibility for reversion to 
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earl ier stages. For example land taxation shown in figure 2.9 as being effected at the post-process, can be 
engaged in pre-process to raise funds for the project. 

Figure 2.9 

I . Pre-process 

2. Fonnal
process 

3. Post-process 

The cyclic behaviour of the LR processes. Activities re lated to land adm inistration 
functions are noted in every process stage of LR. The cyclic behaviour allow that 
act ivities done in post-process can also be undertaken in pre-process. The dividing line is 
very thin. 
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2.4. J Pre-process 

" The purpose of pre.-process is to move the project, in term s of both knowledge and opinion, from the 
starting point to the point of decision making, with its demands for knowledge of the consequences of 
entering the project" Larsson ( 1993: 90) notes. This process provides initial planning 10 administer a land 
tenure system for the project . Thi s involves in itiation of th e project, defining project objectives and 
discussion of institutional issues. In addition pre-process provides initial investigations on delineating 
project boundaries and determining feasibility of the project to ensure that project inilialors and 
implementers (either public or privale) investment will be secure. 

a) Project initiation 

LR projects are initiated either by concerned communities anGlor the central-local government's wish to 
change landownership and property structures 10 suil the needs of urbanization. Need, suitability, 
profitability and impul se drive this initiative. Initiat ion of LR projects by the private sector is driven by the 
need for and interest in building one's own home, rai sing the standard of the area by improving 
infrastructure and is further coupled with profitability of sellin g building parcels for housing, com mercial, 
industrial development., and others. However, initiation from the public sectOl"" would be driven by the need 
and interest to create commercial, and industrial estates, low-income housing, renewa l of the settlements, 
establi shing a new infi"astructure, prevention of urban sprawl , ete (Larsson, 1993: 91). 

b) Feasibility studies 

Feasibility stud ies are performed to verify the practicabi lity of the initiated project. The purpose is to 
establish whether a project might be successful before committ ing substantial funds to it. Therefore 
feasibility in vestigations should be limited to a quick assessment of the most important 
aspects of the project (Davidson and Payne, 1983: I). In most cases, for such project objectives as 
provision for housing and facilities, feasibility studies are limited to issues related to social needs, 
economic background and such other relevant issues as will be discussed below. 

• Social needs: Whether initiation is provided by the private or public sector, the objectives of the LR 
project must incorporate the social needs of the target community to be affected. These needs have to 
be investigated and priorilized. Thus it would be irrational to provide housing first to squatter 
settlement in which water, sanitation and other facilities arc the major needs. 

• Economic background: One of the distinctive characteristics of LR as opposed to eminent domain and 
others is that LR is supposed to be a self-financing project. That is. most of the project costs are to be 
met by the participants. This means drawing up a development plan to meet the needs of the targeted 
population, and this plan should incorporate their financial background. Practically, housing and 
services that are proposed should be at the level of the targeted popUlation to meet and to maintain 
financially; otherwise the formal settlement would quickly regress to informal state. The economic 
feasibility would also help in deciding suitable methods for subsidization such as loans, or 
surrendering more land to cover the project costs. 

• Physical studies: Physical studies are intended to provide necessary information to delineate the project 
boundaries. based on the suitability of the ground conditions to proposed physical tasks to be 
implemented. Thus the following physical studies need to be Wldertaken: 

i) Location of the site: Suitability of the LR site should be based on the relative position to the 
urban area of which the settlement to be formed will be part of; 

ii) Land use: Existing land use within the eannarked project area and sUITOWldings should be 
investigated to establish the suitabi li ty of the site to be converted to meet the LR objectives. 
For example existence of polluting industries, flood plains, uneven topography, etc. would 
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reduce space for housing. In addition, provision of faci lities could be prioritized in relation to 
what is available or not available in the nearby settlements; 

iii) Si te area and shape: The size of the project site provides options for planning. Small sites may 
be suitable for some form s of development while larger sites provide more planning options 
and will enable the project to cater for more LR object ives. This is also true with the shape of 
the project site. " In general the more regular the site is the greater will be the chance of 
achieving an efficient layout" (Davidson and Payne, 1983: 6 ); 

iv) Site boundaries: Decisions on project boundaries depend on the population density for an 
existing settlement and on land demand for a newly developed township. Thus issues that 
define project boundaries like densification should take cogn izance of the regulations that 
define sett lement population density which is the allowed households per unil area. 

v) Public opinion: Development is not imposed but arises from a need . The affected community 
in the LR project must be given a chance to scru tinize the project. The institutional framework 
gu ides the extent to whidt th e community cou ld scrutinize the proposed development. 
Larsson (1993: 100) quoting Mattsson (1985) shows that the participants have various degrees 
in connect ion to participation in planning and decision making, defined by participation right 
and decision-making power. The degree of participation in decision-making allows the 
affected community the right to be consulted, and allows for negotiations between landowners 
and the public sector initiators like the municipa lity, and limited power to decision-making. 
Thc lattcr entit les the affected community the right to opt out of the working plan. the right of 
stopping planning work, the setting of a certa in percentage of landowner approval for the 
project to continue and full dl.'Ci sion making powers. 

• Land tenure system : Davidson and Payne ( 1983. 7) argue that existing land tenure determines 
suitability of land acquired for the project. They show that, for example, land acquisition in land 
held in freehold tenure cou ld be expensive relative to land held in leasehold or customary tenure. 
etc. Thet"efore it might be totally impossible to introduce low-income housing LR project in land 
held at freehold. Thus. land tenure should be one of the factors to be included in feasibility studies. 

c) Action plan 

When the above investigations have been completed. the pro-process resu lts arc to be compiled in the form 
of an action plan (Larsson. 1993: 96). He further shows that the action plan shou ld at least contain 
information on the fo llowing; 

• A description (map included) and delimitation ofthe project area; 

• Aims of the project and reasons for choosing the area; 

• Description of present conditions as regards population, land use, streets and facil ities, services. land 
prices, etc; 

• A draft plan of future land use for the location of population and communal faci lities; 

• Land holdings of various categories ' before and after' LR; 

• Building structures which will have to be moved or demolished; 

• Schedule of activities or time plan; 

• Financial calculation (income from subsidies, municipal shares of costs, sale of land. etc. and expenses 
entailed by the process and facilities); 
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• A seri es of maps to illustrate plans and development measures. 

2.4.2 Formal process 

The formal process includes the phase between the formal authorization of the LR project and the formal 
conclusion of the project (Larsson, 1993: 103). The formal activities at (his stage of LR are to identify the 
LR project management team, and to formulate the LR framework by deciding on the procedures that will 
enable achievement of land admin istration processes that have been discussed in above sections. These two 
issues are discussed below in terms of land administration requirements. 

a) Formalizing the project management team 

Normally the aim is for th ose participating in the LR project to set up some form of LR association having 
legal status (Larsson, 1993: 103). In terms of land administration this association will provide guidance and 
hence regulation (mentioned above as one procedure) for th e project. The whole project management or LR 
agency structure could include some of th e following; 

• The genera l assembly: The general assembly compri ses all th e participants in the project. In the case of 
large assembly, as in Japan the assembly elects an intennediary group to liase with the board described 
below (Larsson, 1993: 104). This intermediary group can be mandated to make decisions on behalf of 
the LR participants. 

• The LR board: LR board comprises some individuals elected by the general assembly as project 
managers. 

• The executor or agent: This executor or agent, however elected either as member of the board. 
independent or otherwise should be able to coordinate all the formal procedures that are involved in the 
LR project. 

This project management should ensure that the fo llowing land administration procedures are done 
formally. 

b) Land acquisition 

Land acquisition for LR projects involves formal pooling of individual parcels, delimitation of the project 
boundaries based on the feasibility results, and official declaration of the area as the LR site. Delimitation 
process involves defining the location of the project boundaries, demarcation of project boundaries with 
appropriate monumentation, and provision of delineation description in tenns of text and graph ical output. 
In addition to formalizing project boundaries, the site may need to be formally registered under the LR 
agency title depending, on the institutional arrangements as mentioned in the institutional framework 
section. Land acquisition requires addressing the following land tenure issues: 

• Amalgamating pooled land parcels needs definition of land tenure status. Archer (1999: 119) shows 
that there is an important legal difference involving the rights to land during land pooling and 
amalgamation process. He shows that in situations whereby land rights are transferred statutorily from 
landowners to the LR agency the process is referred to as land pooling (LP). But for LR, land rights 
are transferred notionally from the landowners to the agency. However legally different, in practice 
LP and LR are physically the same., as both constitute evolving of property and landownership 
structures with subsequent reallocation. The reallocation character is the dividing line between other 
methods like em inent domain, due to their inherent absence of reallocation. The lega l difference 
depends on the institutional arrangements varying from country to country. In addition to statutory 
exchange of rights, the whole procedure of land registration should be maintained. This will involve 
revocation of individual landowner rights to land and registering the LR site with the LR agency. But 
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where the LR agency has notional rights to LR site, only exchange of title by the landowners from 
those ofthe original to those in a well-planned layout cou ld be effected. 

• Land acquisition also differs in tenns of proportion of the landowner's land being contributed into the 
project . Mostly the LR Objectives detennine this. For existing settlement where LR objective is 
installation of communal services and infrastructure, a percentage of landowner' s parcel cou ld be 
acquired to meet the project objectives. For example to introduce line services in an existing 
settlement, like water. sewerage or telecommunication networks, etc. only a proportion of the 
landowner' s parcel would be acquired and the replotted parcel would be reallocated to the landowner. 
In an approach such as large scale rezoning or the building supply approach discussed in the LR 
approaches above, the whole of landowner 's parcel could be acquired. 

• After the land acquisition procedure is finalized, the landowner's development activit ies are restricted 
unless with consent from the LR agency or the land admin istration authorities. This is because these 
activities could disruptively affect project activities (Larsson, 1993: 105) notes. For example, in cases 
where certa in property has to be demolished to pave way for intended developments, speculati ve 
landowners may improve their property in order to claim higher compensation. This can have a 
negative impact on project finances. In addition, it is al this stage that recalcitrant landowners could be 
bought out of the project with equitable compensation. 

c) Calculation Of shares 

Calcu lation of shares provides a measure of ensuring the security of investment for every shareholder in a 
joint development and determining the share of inherent profits. There are different ways in which 
participants contribute to project costs and share benefits. Shares in LR project could be contributed in form 
of land, money, services, and other inputs. Again even the benefits could be in tenns of land as in 
reallocation of serviced parcels. which have appreciated value, as illustrated in figure 2.5 on page 7, and 
further benefits could be in terms of money. In addit ion this calculation helps to determine the 
compensation to be issued to rccalcitrant landowners (Larsson, 1993: 107). 

Usually various methods of va luation are used to calcu late shares in terms of the land contribution in ajoint 
venture involving land. The value of land depends on its intrinsic and extrinsic factors. Intrinsic factors 
include topography, nature of soi l, design and condition of immovable property, etc. Extrinsic factors 
include factors relating to the locat ion of the parcel, like proximity to other land resources, availability of 
services and type of land tenure (i.e. land held in freehold tenure wou ld have more value than leasehold). 
Based on these factors, and others, land va luers devise methods in which to determine the value oC land. 
Using these factors land market rates are defined. Land market rate is defined as land value per unit area. 
Then, depending on the quality of these factors inherent in a parcel , valuers va lue land as a product of land 
market rate and area. Methods that can be used to value property for LR purposes include the following, as 
discussed by Dale and McLaughlin (1988: 51-52): 

• Comparative method: This method is based on comparing the price of similar property that has been 
sold recently. This method provides an adjustment in value if there exists a structural change in the 
properties compared. For example if one of simi lar property compared did not have a structure like a 
garage, the value of the current valued parcel should be adjusted in order to incorporate the value of 
such a structure. The problem with this method is for the valuation professionals to decide on what 
cou ld be referred to as recent in relation to the selling price. 

• Income method: 111is method is based on the comparative theory. The method recognizes that "market 
value of an interest in land is equa l to the present va lue of the net income that shou ld in future come 
from the land. The net income is the gross income less the cost of overheads, such as depreciation of 
the building stock and its maintenance and upkeep. It is equivalent to the notional rent and must be 
discounted at an appropriate rate. The valuer' s problem is to detennine the net benefits that should 
come from the land by comparison with similar properties; and then to determine the market discount 
rate by analyzing recent sa les of similar assets" (Dale and McLaughlin, 1988: 51). 
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• Cost method: Thi s method " assumes that the costs of replacement, less appropriate depreciation, are 
equa l to the va lue of the land" (Dale and McLaughlin, 1988: 5 1). As commonly known as the 
contractor or the quantity surveyor's method, the associated problem of thi s method is to assemble 
suitable cost data, includin g the cost of the s ite, and to estimate depreciation rates. 

• The residual method: "This method is the combination of the three methods listed above. The value of 
the s ite is assessed as if it had been developed. The method may be applied ei ther to the land itself or to 
the improvements upon it" (Dale and McLaughlin , 1988: 5 1). This method is based on the full benefit 
potential of the site. 

d) Land use planning 

Land use planning for LR involves defi ning formal ways for implementing anticipated land uses based on 
the feasibility study results. This involves finalizing zoning of the project area according to proposed land 
uses, and drawing formal land subdivision plans to be implemented on the ground . 

Drawing of the land subdivis ion plan will differ in situations of existing settlement from unoccupied land. 
On exist ing settlement, where object ives of LR would be improving settlement planning and installation of 
services and infrastructure, the land subdivis ion plan should incorporate the structure of the existing 
settlement. Spatial land infonnation acquired from feasibil ity studies should be used to base planning on, in 
such a way as to avoid excessive property demolition. Undeveloped land provides fewer planning 
restrictions (Davidson and Payne1983: 26) argue. Moreover, drawing of the subdi vis ion plan should take 
cogn izance of the resulting land values in such a way that landowners should not incur deficit in the 
project. 

2.4.3 Post-Process 

" Boundary between formal process and post-process is rather indetenninate, and it varies from one country 
to another" (Larsson, 1993: 114). The land administration activities in volved at this stage include attending 
to land disputes and appeals by recalcitrant landowners, guiding land development, and reallocation 
including land registration and sharing of project benefits and land taxation. As mentioned above, these 
processes could be perfonned even iteratively between fonn al-process and post-process stage, depending 
on the legislation or need. Below is a review of these acti vities. 

a) Resolving land disputes and appeals 

At this stage land disputes. cases about discontent landowners with subdivision plan and compensation 
cases could be entertained by the LR agency. Varying from the inst itutional arrangements of different 
countries. either administrative and/or judicial legal machinery could be resorted to. For example, in Japan, 
most of the appeals are normally administrative, either- to the LR agencies or the provincial governors 
concerned, and fmally to the minister responsible. Appeals regarding compensation could, however, 
constitute civil proceedings. Another exam ple is given for Sweden where on the first attempt the property 
court hears cases, which is administrative, and further, the appeal court and later the Supreme Court, which 
are judicial (Larsson, 1993: 11 5). In addition the LR agency could inst igate court proceed ing against 
landowners that fail to adhere to regulations passed in declaring an area a LR site. This may include 
continuation of development by landowners without necessary pennission from the relevant authorit ies. 

b) Land development 

Land development involves construction of the proposed housing, services and infrastructure according to 
the planned obj ectives of the LR undertaken. Below is a review of the activities that are involved in land 
development. 

• Implementation supervis ion and finance: All the construction work has to go through proper guidelines 
as laid down in the formal-process. The project management needs also to oversee that the construction 
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work adheres to other- laws and regulations of town planning and zoning. In addition the LR agency is 
required to arrange finances for implementation act ivities and works (Archer, 1999: 11 5); 

• Im plementation of layout plans: This activity involves the surveying profession demarcating the 
proposed subd ivision plan on the ground, and putting monumentation to mark formally spaces for 
housing, services and infrastructure. 

• Housing: The project management is to ensure that housing is effective as one of the important 
objectives of LR. Davidson and Payne (1983: 76) mention the three types of management approaches 
that could be introduced for housing projects. These are owner-managed, assistance-to-owner and 
agency buildings and these are discussed below. 

i) Owner-managed building: This is owner-build housing whereby the LR agency is supposed to 
assist with the availability of low-cost building lots, plans and building material for the low
income LR participants. 

ii) Assistance to owner-managed building: This is a housing scheme that facilitates landowners 
with finance, technical assistance, etc. to accomplish housing. The financial background 
studies performed in pre-process are important for the LR agency to plan for this building 
management in time. 

iii) Agency-managed building: The ageney itself, if in possession of enough funding, eould also 
be able to improve or construct houses. Detai led housing plans are necessary in the new 
settlement formation , whi le on the already developed land, on ly improvements may be 
necessary (Davidson and Payne, 1983: 77). 

iv) Installation of services and infrastructure: In stitutional arrangements provide gu idelines as to 
which party between the private and public sector is to accomplish installation of services and 
infrastructure. In countries like "Germany and Western Australia the local authority, as the 
prime mover, is responsible for the construction work" (Larsson 1993: 116). In some 
countries like Japan, local authorities and the participants often share the costs, and sometimes 
when necessary with extra help from the government subsidies (Larsson , 1993: I 16). 

Services are often classified into point and line services. Point services are those which are accessed in one 
location and include health faci lities. educat ional centres, etc. Line services are those that are provided in 
terms of networks like roads, telecommunication lines, piped water, etc. Thus a whole range of these 
services could be installed according to th e specifications drawn in the LR objectives. 

c) Land n-aa/ua/ion, nal/oca/ion and sharing of project benefits and projib 

Depending on the objectives of the executed LR there must be bencfits accruing from the project. The 
following are ways in which benefits and/or profits could be enjoyed by the shareholders in the project: 

• Equitable land reallocation: In cases where the LR's objective is to provide housing and services the 
landowners will enjoy the benefit of being reallocated sites that have gained value by the introduction 
of services and infrastructure. Determination of new parcel values need re-eva luation of land parcels, 
using one of the methods discussed above. Determination of the profit in reallocat ion does become a 
complicated procedure. Larsson (1993: 122) notes that the profit accruing from a real located parcel can 
be determined by the market va lue ofthc parcel after LR, minus the value before LR, minus the costs 
of measures taken. 

• Selling extra building lots created during land subdivis ion : All the shareholders who had contributed 
property or money in the project for service installations are liable to cost recovery through selling 
extra parcels created during the drawing up of the subdivision plan. Proceeds from such selling cou ld 
be shared equitably by the shareholders on the basis of contributed shares. For example, in a country 
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like Germany where costs of services and infras tructure are met by the municipality, the municipality 
cla ims most of the profits accruing from the project (larsson, 1993: 123). 

• Shareholdership in commercial property in LR: In LR projects in which the aim is to construct 
commercial property, like the urban renewal type, shareholders in the project must enjoy shareholder 
status in any communa l development intrcx:luced. It is mainta ined by the www.calvcrt institulc.org. 
(200 I) that participants who contributed to the project should gain pro-rata shares as owner-in
common to the com mercial property. The amount of shares each participant contributed will fann the 
basis of profit sharing in such commercial property. 

d) Titling and land registration 

Land registration fonn s part of a fonnalland delivery process. New land parcels eith er being reallocated or 
a llocated to new prospective landowners need to be registered. Different institutional arrangements for land 
administration allow various ways of registering land. In cases of LR, as mentioned in the land acq uisition 
section above, reallocation of rights involves exchange of land titles from th ose of the old parcels to those 
of the new parcels. The following are fonns of land registration possible in LR projects: 

• Pri vate conveyancing: In s ituations where land was pooled and amalgamated under LR agency, 
reallocation and new allocat ions could be done privately between the LR agency and the allottee. 
However most institut ional arrangements require tJlat a notary be present to witness the transfer of 
land tenure interests and record the dea lings (i.e. a deed) which become proof of landownership in 
courts of law. 

• Deeds registration : In terms of deeds registrat ion all the documents or records of private dealings (for 
example the private conveyancing documents discussed above) regarding land tran sfer in LR must be 
deposited with the publ ic deed registratioo authorities, in most cases known as the Registrar of Deeds. 

• Title registration: Title registration allows the allottee to be associated with a parcel as proof of 
ownership ofa parcel. The public land registration authorities do title registration . This can be engaged 
in centralized or local land records system. In cases where parcels had been pooled ' not ionally' with 
title to LR agency, the process of title transfer may do reallocation and new allocations from the LR 
agency to the allot1ee. However in the case of land pool ing approach where land rights are revoked 
substitute rights may be appl ied for . 

e) Land taxation 

Land tax is revenue that governments collect firstly out of the improvements and uses to which land is put, 
and secondly. out of the value of th e parcel itself, as determined either from its improved or unimproved 
state. These types of taxes are property tax and land value tax respectively (Dale and McLaughlin, 1988:48) 
note. The objective of taxation in the LR is frrst to raise money for the project expenditure and secondly for 
maintenance of the introdulXd services and in frastructure. Services like those managed by the municipality 
need such revenue from taxation to run. 

2.5 Concluding remarks 

In this chapter LR is discussed as a land management techn ique that can be used to provide formal land 
delivery for urbanizing cities. To achieve formal land del ivery, LR is shown to provide a chance for 
efficient planning for formal housing, service and in frastructure with minimum expenditure for both the 
authorities and the communiti es. This is because p lanning is done in hol istic settlement, disregarding the 
existing parcel boundaries, extra parcels are made available for sale to meet project finances. and further 
land tax can be pursued for finance. 
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The process of LR was shown to involve adjusting property and ownership structures of parcels. Adjusting 
property structure is characterized by landowners pooling land together and entails dissolving the 
individual parcel boundaries, fo llowed by planning and fonnation of a new large parcel. Adjusting 
ownership structure involves tTansferring land rights of ind ividuals formally or notionally to the LR agency 
for joint planning and servicing purposes and further reallocating new rights to new planned parcels. It was 
also shown that a part of land could be incorporated if the LR project in volves introduction of 
developments such as line services for settlement upgrade. 

Further, approaches to LR were discussed and the Kukaku·Seiri , a Japanese LR methodology, was used for 
illustration. This methodology categorizes LR into two main approaches being ' building lot supply type' 
and ' urban infrastructure development'. The distinctive factor between these two was shown to be that 
'building lot supply' concen lrates more on land delivery for housing and 'urban infrastructure 
development' focuses more on development of services and infrastructure. 

Moreover, mention was made that in order for LR to be engaged formally, land administration was an 
important consideration. Important land admin istrat ion issues covered included project initiation, feasibi lity 
studies, project management structure, land acquisition , land use, appeals, calculation of shares and profits, 
tilling and land registrat ion and land taxation. These issues were discussed in the time framework in which 
they occur, being pre-process, formal·process and post·process. It was shown that how these activities are 
undertaken in the LR project depends on the institutional arrangements, which differ from country to 
country. In some countries like Japan, speci fic laws were shown to exist that govern LR activities like the 
Kukaku-Seiri methodology which is an entrenched LR principle. In other countries, common land 
legislation is extended to inc lude LR. In addition it was shown that legislation further governs how the 
community, the public and the private sector take part in the project. In terms of the community the 
participation right and decision making power towards planning and decision making were mentioned. In 
tenns of private versus public indulgence into the project, it was mentioned of active and passive 
involvement. Active participants who inCWTed most of the project expenditure were shown to enjoy 
equitable benefits and profits on a par with stakes contributed. Overall benefits in the p(oject were shown to 
be: the public sector enjoys the benefit of formal land delivery; the community enjoys a well-planned 
settlement with parcels of appreciating values; and the main developers (whether community, private or 
public sectors) enjoy the proceeds from selling extra plots in the project area. 
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Chapter 3 

Information requirements for LR projects 

3.0 Introduction 

In the previous chapter, LR was scrutinized to explore its capability as a land management technique. It 
was shown that to achieve the obj ect ives of LR formally, land odministmtion functions need proper 
planning. decision-making and control 10 ensure that regulations are adhered to. Therefore, to accomp lish 
proper planning, decis ion-making and control for these land administration functions, there is need to use 
information. This argument is reinforced by Nichols (1993: 26). who states that informat-ion is the 
foundation for making, implementing, and enforcing land management deci sions. Those involved in the 
management process, from public policy makers to private developers, require land information about the 
potential environmental and economic impacts of land-related activities. They al so require infonnation 
about land tenure because the implementation of plans and policies ultimately rests in rights to use. control 
and benefit from the land and its resources (Nichols, 1993: 26). 

Being in possession of land information is however not an end in itself. Good land information 
management increases the potential for planning, decision-making and control activities, This chapter 
attempts to illustrate land information requirements to accomplish land administration function s. In 
addition, the land information management system will be discussed as a way to manage land infonnation 
for LR. 

J.I Land information requiredfor LR 

It is important to understand that land and infonnation are central to land infonnation requirements for LR. 

• Land: It is defined in legal tenns by Dale and McLaughlin (1988: 3) as "a volume of space stretching 
notionally from the centre of the earth to the infinite in the sky. and associated with it are a variety of 
rights which detennine what may be done with it". This idea is represented by figure 3. I provided on 
the next page. 

24 



Figure 3. 1 

AlRRIGHTS 

AGRICULTURAL 
RIGHTS 

Legal definition of land (adapted from Dale and McLaughlin, 1988) 

Larsson ( 199 1: 15) defines a parcel, usua lly used interchangeably with land, as a continuous tract of 
land within which unique tenure interest are recognized. Thus in this research, these two tenns will be 
used interchangeably with similar meaning. Land is defined subjectively however, by other 
professionals dea ling wi th land, for example. in an economist's view, land is a resource together with 
labour and capital, as means to provide economic development (Dale and McLaugh lin, 1988: 3). 

• Information: Information are facts assembled to answer a specific quest ion arising in a context of 
problem solving in connection with managerial and/or decision mak ing activities (Chilutya, 1997: 7). 
The difference between data and information must be recognized, because these words are sometimes 
used interchangeably. The United Nations Economic Commission for Africa, UNECA, (1998) notes 
that what is information to one person might be data to another. To differentiate between th e two, Da le 
and McLaughlin ( 1988: 8) maintain that data are collect ions of raw facts and in order to become 
information, raw facts must be processed to a state where they can readi ly be utilized by planners and 
decision-makers. Thus, information can be regarded as data ready fOl" utilization in planning and 
decision-making process. 

From these descriptions of land and information, land information requirements could be defined as a 
collection of raw facts about land, processed and assembled in a way required to answer a specific question 
arising in the context of problem solving in connection with planning, manageria l and/or decision making 
activities. Nichols ( 1993: 26) mentions the fol lowing information sets as a requirement to provide solutions 
regarding planning and decision-making for land administration functions. 
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• Land tenure information is required to answer questions about parcel delimitation and allocation of 
interest in a parcel. 

• Land value information answers those questions related to determining value of land and taxation. 

• Land use information solves problems relating to planning and regulating land use, while land 
regulation infonnation is concerned about authentication of all collected and processed infonnation. 

• Land regulation information is collected (e.g. existing land use in a parcel, etc.) and disseminated (e.g. 
subpoena, court orders etc.) to ensure that land developments are done in adherence to land 
regulations, and policies and parties violating regulations are notified respectively. These will be 
adopted as the relevant information sets for L.R and are further reviewed below. 

3.1.1 Land lenure information 

Land tenure information comprises records relat ing to interests in land, ownership of interests and the 
status ofa land parcel, which require formal recording and updating during land transfer (land acquisition 
and allocation) in LR. This recording is necessary because ownersh ip and parcel status usually change 
during L.R, as mentioned in the last chapter. To adhere to land regulations relating to land transfer, such 
changes require registration. The process entails an application to the responsible authority or organization 
that fwther undertakes an adjudication process to ascertain fonna l ownership and ensure that no other 
interests or restrictions in that parcel are violated by such a transfer. Summarizing from Nichols (J993: 
235-239), the land transfer process, including adjudication for LR, wou ld require land infonnation to 
identify a parcel to be transferred and to verity its status. These factors are briefly discussed below: 

a) Identify a puree/lo be tramferred 

The process involves formal identification of land parcels to be transferred. This requires knowledge of the 
parcel's spatial location, defined by delimited parcel boundaries and unique parcel identifier on the ground 
and on a spatial reference frame. 

• Parcel's spatial location: This is defined by delimitation of fixed or general boundaries and 
determining boundary coordinates on a spatial reference frame. Boundary delimitation entails 
definition, dermacation and delineation. Boundary definitions describe the locus of the boundary in 
tenns of size and extent of dimensions. Demarcation is a process of placing monumentation or 
adopting any existing physical features marking boundaries between adjacent parcels on ground. 
Delineation provides description of parcel boundary location (e.g. with coordinates on a spatial 
reference frame) either in text or graphical form (Nichols, 1993: 62). A typical fixed boundary 
cadastral plan delineated is shown on figure 3.2 below. Dale and McLaughlin, (1988: 29), however 
posit that the monumentation on the ground takes precedence over the textual records. 

Fixed boundaries provide a precise line dividing adjacent parcels. Fixed boundaries are classified into 
three groups according to Barry (1999: 70), quoting Dale (1976: 35). These are: 

i) ''those defined (beaconed) on the ground prior to development; 

ii) those in which the boundary is adjudicated after development and; 

iii) those which are defined by surveys to specified standards" . 

A general boundary is described by a fuzzy line, which can only be adjudicated on the ground. 
Boundaries are identified on the map and verified on the ground. Barry (1999: 70) quoting Dale (1976: 
35) defines general boundaries into three categories as: 

i) those where ownership of the boundary feature is not established and the boundary lies 
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perhaps down eitha- side of the boundary feature or perhaps the middle; 
ii) those where the boundary is an indeterminate edge of a nalum! feature, such as seasonal 

marsh; 

iii) those where the position of any boundary is regarded as approximate so that the register 
may be kept free from boundary dispute. 1ne monument, such as a hedge, is paramount 
evidence and if law allows it, me de-jure boundary can be defined sufficiently nexible to 
coincide with the de facto position of the monument. 

The spatial location of a parcel is defined graphically by a cadastral plan, which is a result of 
delineating the parcel's demarcated boundaries. This delineation is based on the coordinates on a 
reference frame as a result of fi xed boundary surveys or based on the back coverage of, for example an 
onhophotograph, which clearly identifies parcel boundaries. A cadastral plan can then be used to 
update a cadastre, which is a geo-referenced record of parcels in a jurisdiction. An example is given 
below in figures 3.2 and 3.3 showing how the graphical component of the cadastre is updated to 
incorporate a fixed cadastra l plan of subdivided parcel. 

Unique parcel identifier: This is a parcel reference (e.g. in numeric or alpha numeric, etc) given to each 
parcel for unique identification. Nichols (1993: 65) argues that there should be standard parcel 
identification (PlO) for all organizations referencing information about tenure interests or ident ifiers 
that can easily be related to one another. This informat ion is provided on title documents and cadastral 
plan of a parcel. In both figures 3.2 and 3.3 the numbers in the parcel provide a unique PlO for the 
parcels. 
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Figure 3.2 

Figure 3.3 
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b) Verify parcel status 

Verification of parcel status involves investigating the rights, ownership of rights and interests and any 
restrictions inherent in a parcel. In add ition th e process incorporates verification of the parcel location 
relative to other adjacent parcels and any existing servitude. 

• Verification of interests, ownership of interests, and any other interests and restrictions: This ensures 
that changes in ownership structures are done formally. The process involves investigation on the 
nature and ownership of interests in a parcel so that the party transferring these interests does not 
violate any land regulations regarding disposal of land rights (e.g. leases, casements, etc.). 
responsibilities (e.g. environmenta l issues, etc.) and restrictions (e.g. land use restrictions. etc). Tit le 
records (e.g. land registers and title documents, etc.) are infonnation requirements as they contain 
parcel records relating to the nature of registered interests and their ownership. 

• Verification of the parcel boundaries and dimensions: 1'l1is entails chccking that a transferred parcel 
still maintains its original registered boundaries and dimensions. A re-survey of both the parcel to be 
transferred and adjoining parcels, or checking of fixed groWld monumcnlation is necessary. This 
provides ver ificat ion that the registered boundaries have not been tampered with resulting in changes 
in parcel dimensions and encroachments. In case of re-survey. both the original cadastral plan and the 
one produced after re-survey shou ld check for correspondence. Any changes identified, either 
emanating from tampering with monumentation or improvement of accuracy of survey methods, must 
be attended to accordingly and ifnecessary the cadastre be updated . 

3.1.2 Land va/ua/ion information 

Land value information plays an important role in determining the participant's pooling shares, wh ich must 
be equitable to the benefi ts to be enjoyed. In addit ion, land and property values are used for land and 
property taxation purposes, to derive project funding and government revenue. Valuation of land and 
property, according to Nichols (1993, 240-243) requires land information to: 

• identify parcel and immovable property to be valued: this is done as mentioned under sect ion 3. 1. 1 a) 
above. Furthermore, any immovable and registrable property in the identified parcel should be 
identified; and 

• delennine information needed for va luation: What information is pertinent depends on the method of 
valuation to be used. Land value regulations need to be checked to identify formal methods of land 
valuation. Then pertinent information required for val uation can be collected. For example, if land 
market rates are derived from the land valuation methods mentioned in chapter 2 and as stated in the 
land value regulation s., land market rates can be mu ltipl ied by the arca of a parcels identified trom the 
cadastral plans and land values wil l then be determined. I,n case of 'income method ' for land transfer in 
agricultural fields. pertinen t in formation wi ll lead 10 investigation of the yield of the fi elds. 

3.1.3 Land use information. 

Land use information is requ ired to determine the physical and legal factors that can impede conversion of 
the parcel use to uses proposed for LR. lnformation about current physical land use (including land 
developments and natural physical features) is required to determine the ground suitabi lity, possible 
environmental hazards to be met by the LR object ives, and environmental impacts that could be brought 
about by the activities of the project. In addition formal land use rights, interests and restrictions are 
investigated to determine any legal impedance to convert parcel use to the proposed uses to meet LR 
objectives. Nichols (1993: 245-250) mentions the following s ign ificance of land use infonnation and types 
of infonnation required: 

• Investigation of land use rights: Land use rights are either endorsed specifically on th e titl e records 
(including land registers and title documents), on land development spec ifications documents 
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(incl uding building permits etc.) or provided in terms of the zoning regulations of an area. Zon ing is 
arranging or partitioning a city, township etc. into zones of different land uses in recognition of likely 
impacts one land use can have on the other (Merrian-Webster's Collegiate Dictionary, 
www.yourdictionary.com : 2001). 

• Detennining existing land use: This involves identifying all existing natural physical features and 
developments on the ground that are of concern to proposed land uses to meet the objectives of LR. 
For example, residential use within the project area can impede planning and development object ives 
to the extent that houses may need to be demolished. A detailed land use plan of the project area is a 
requirement for the analysis of any physical features or developments on the ground that could be of 
impedance to planning and land development. 

3.1.4 Land regulation in/ornwtion 

All the activities in the project area must be regulated to ensure that all the policies, regulations and land 
tenure rights are adhered to. Therefore all the collected and processed infonnation needs to be presented to 
land administrators for authentication. (Nichols, 1993: 74 -75) stipu lates that the process of authentication 
requires infonnation about: 

• Interpret ing regulations and policies: Land administrators are to interpret implications of collected and 
processed land information in relation to land regulations and policies. They are then to provide 
guidelines on how to deal with irregularities found in data and information analysis. For example, if 
the adjudication process identifies disputes in land ownership, land admini strators must provide ways 
to resolve them. Thus this would require them to be in possession of land regulations and! or land 
registers to verify parcel ownership. 

• Examination of collected and processed information: Collected and processed infonnation should be 
examined to check against irregularities such as ooundary encroachments, etc. 

• Notification and enforcing regulations: In cases where a party will be affected by proposed land 
development or has violated land regulations and policies a notification letter or subpoena should be 
sent to thi s party by the land administrators. 

3.1.5 Section Summary 

Land information is required to assist and regulate land administration functions associated with the LR 
project. In order to identify the required information a clear understanding of the activities and land 
regulations need to be known. 

Land tenure, land valuation, land regulation and land use information are identified as major land 
information sets for planning, decision-making and control required in undertaking land administration 
functions in LR activities. Associated with these information sets are data sets that provide specific land 
information. A swnmary of the processes, activities, data sources and land information required is given in 
Table 3.1 below. 
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Table 3. 1 A summary of the land informat ion requirements for the LR as identified from the above 
text. 

Pro~esses Activities Data sources Land Information required 

1. Identification of 1.Parcel's spatial 1.Survey 1.Boundary 
parcel to be transferred location d iagram monuments and 

2.Parcel identifier 2 . Title documents coordinates 
2. PID 

2.Verification of 1.ldentification of tenure 1. Title documents 1.Owner 
parcel status interests 2 .Cadastral plans 2. User rights 

2. Verification of parcel 3.Anyother 
boundaries and interests and 
dimensions restrictions 

4.Monumentation 
description and 
coordinates 

3.Valuation of land and 1.0etennining method of 1.Valuation 1.Valuation method 
property valuation regulations 2.Oescription of 

2.ldentifying pertinent data required for 
valuation data to be valuation 
used 

4.Conversion of land use 1.lnvestigating land use 1. Title documents 1. Endorsed land use 
to meet LR objectives rights 2.Zoning plans rights and restrictions 

2.Oetennining 3.Land use and 2.Delimited land uses 
environmental impacts zoning regulations in an area 

4. Land development 3.Land zoning 
regulations specifications 
5.Land use plans 4 .Land development 

specifications 
5.Natural physical features 
and land developments 

5.Regulation 1.lnterpreting land 1.Examined 1.Authenticated land 
regulations and policies and verified land infonnation required 
2.Examination information required 
3.Notiftcation and 2.Land tenure, land 
enforcement valuation and land use 

regulations 
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3.2 Management of LR land information 

Land infonnation is shown above as an integral resource in undertaking land adm inistrat ion functions and 
therefore needs to be managed like any other resource. The importance of managing land infonnation is to 
maximize its potential benefits (Dale and McLaughlin, (1988: \5). Nichols (1993: 126) describes land 
infonnation management as concerned with the development and implementation of strategies regarding 
efficient methods of information collection, processing, storage, dissemination and use. 

Land information management systems (LlMS) are employed today to manage land infonnation. UNECA 
(1998) describes L1MS as an entity consist ing of "a number of broad dimensions, such as firstly, a 
technological dimension (e.g. hardware and software). Second ly, it consists of a set of organizing 
procedures, which structure the relationship among the functional components and thirdly, an institutional 
element, which includes a corporate structure. Fourthly, it includes a platform or resource-base, on which 
data are stored and from which meaningful land information can be produced, analyzed and disseminated. 
finally, it includes (explicit or implicit) policy towards users, transparency, infonnation dissemination etc., 
which are often reflective of the state of the country's land policy, or lack of land policy". Land 
information system (L IS) is an example of LIMS that can be used to manage land information. 

3.3 Land information system 

LIS can be developed and used strategically to manage land information for LR projects. Before explaining 
how this is achieved, there is a need to understand what a system is. 

A system is an inter-related set of components defined in an identifiable boundary and working together for 
a specified purpose (HotTer el 01.. (1998: 41). Nichols (1993: 40) further shows that a system has an 
organized set of components and relationships to meet objectives either intemal to the system or defined by 
the external system environment. 

From the above description ofa system the following characteristics can be listed: 

• They are composed of components ( i.e. parts, elements, relationships etc.); 

• The components work together for a commoo purpose; 

• Systems have defined boundaries, and their components interact between themselves or with 
components of the external system; 

• Interaction whether within the system or with external system is guided by defined procedures. 

An integrated definition of lan d information system can be derived from the definition of land infonnation 
provided in section 3. I above and the discussion of a system above. Thus, LIS can be defined as a set of 
inter-related components in a determinate boundary, working in interaction between themselves and/or with 
external environment in gu idance of procedures to manage land information. Larsson (1991: 2) defmes 
LIS as a tool for legal , administrative, economic decision-making; and an aid for planning and 
development. LIS consists, on the one hand, of a database containing spatially referenced land-related data 
for a defined area, and on the other hand, of procedures and techniques for the systematic collection, 
Updating, processing and distribution of the data. 

The focus of the sections below will be on firstly, description of the components including procedures in 
LIS and how procedures are used to guide interaction of components within system s boundaries and/or the 
extemal environment in managing land infonnation for LR projects. Secondly, the types of LIS that can be 
used to manage land tenure, land value and land use information for LR projects will be analysed. 

32 



3.3. J Components in LIS 

According to Chi lu fya (2000: I) LIS consists of human, and a set of organizing procedures. Resources may 
be techn ical, financia l, etc. 

• Human resources: Human resources in LIS consist of" a variety of people said to have a hand in LIS 
establishment and usage and they include policy makers, managers, and operators (Chi lu fya, 2000: 2): 

• Technical resources: Chilutya (2000: 2-4) states that technical resources in LIS include hardware, 
software and data requ ired in running an LIS: 

i) Hardware in LIS: This includes computer platfonns based on central ized or distributed processing, 
peripheral devices including auxi liary storage devices, and input and output devices, 
communication hardware devices that faci litate spatial data sharing and integration; 

ii) Software in LIS: Software used in LI S include firstly, a core package module which incorporates a 
variety of functionalities including; graphic processing, database management, basic cartographic 
etc. Secondly, geographic analysis utilities, and specialized application software which are 
"special programs often considered separate from the core package, but can be smoothly 
integrated with the core packagc"-"and arc usually designed to fulfil a specific purpose" 
(Ch; lufya, 2000: 2); 

iii) Data in LIS: This defines its spatial aspect. Spati al data comprises locational and attribute data. 
Locational data, a lso referred to as geometrical. graphica l or spatial, defines spatial data in terms 
of it s locati on on a reference fram e. It is usually presented in terms of either geographic (latitude 
and longitude) or in Cartesian (x, y) coordinates and is represented by a point, line or area. 
Attribute data describes the spatial aspect of the data and comprises locational and relate 
attributes. Locat ional attributes describe presentation of the spatial aspect of data (e.g. a road 
stretch) in terms of colour, line type line thickness, etc. Relate attributes describe the features (e.g. 
road width. road type. and any other related propert ies of th e feature. 

3.3.2 Procedure3· in LIS 

Procedures in LIS are activities related to methods of acqui sition, modelling, storage, retrieval, 
manipulation, analysis and presentation of spatial data. 

a) Data acquisition 

Data acquisition is a process of obta ining data in a form that can be used in LIS. This requires hardware for 
capturing externa l data into the database, and software for converting data to a structure compat ible with 
the model of the database. Data for capture into LIS may be of two types; primary and secondary data. 
Primary data is captured directly from a sensor into the computer c.g. use of satellite imagery, global 
positioning system (GPS) or Tota l Station, etc. Secondary data exist in some format which requires 
conversion into a format recognizable to the LIS software e.g. by digitizing already existing maps. 

As one of the objectives ofLlM mentioned above. data in US must be ofacccptable quality. According to 
Chilutya (2000: 5-6), the major parameters to check the integrity of data in LIS include: 

• Accuracy: This is closeness of the estimate/measurement to the actual/true value or the difference 
between a recorded va lue (measurement/observation) and its true value in posi tional and attribute data; 

• Lineage: This provides the data identity by defi ning its source, method of derivation , sca le. spatial 
reference frame, etc.; 

• Logical consistency: This refers to the permissible va lues or conditions of details such as intersection 
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at nodes, no duplicate lines, no over or under shoots and closure of polygons, etc.; 

• Completeness: This is a measure of the existence of all spatia l and attribute data in the database and 
may be expressed in percentage of all the necessary data required to be entered; 

• Timeliness: This addresses the up-to-dateness of the features and their respective attributes stored in 
the database; 

• Appropriateness: This establishes the relevance of the data stored in database with respect the required 
applications; 

b) Data modelling. 

Data modelling in LIS involves representation of rea l life phenomena in a database. Different models are 
used for representation of spatial (Iocational) and non-spatial data. 

• Spatial data models: Representation s of spatia l (locational) data e.g. cadaslTal plans etc, may be of 
form vector or raster. Ch ilufya (2000: 6-9) elaborates further on spatial data model s as thus; 

i} Vector data model : It is a spatial data model represented by three main graphic objects; point, line 
and area. Vector data model may be topological or spaghetti vector data models. '[ne topological 
vector model makes use of nodes and links to establ ish relationships between spatia l objects at 
intersections and ensures that geometric properties remain unchanged even during distortion. The 
spaghetti vector model consists of strings of coordinates with each string merely representing a 
coded or classified feature without connectivity between features at intersection; 

ii) Raster data model : The model represents spatial data using an array of regular cells, which are 
pixels and grid cells. A raster data model may be simple raster or hierarchical raster data models. 

• Non-spatial data models: Non-spatial data can be represented in hierarchical, network, relational or 
object orientated data models (Hoffer et ai" (1999: 668). 

i) Hierarchical database model: This mOOe1 exhibits fil es in the database being arranged in a top
down structure that resembles a tree or genealogy chart; 

ii) Network database model : In this model files in the database may be associated with an arbitrary 
number of files ; 

iii) Object-orientated database model : Files in the database are represented by attributes and methods 
that operate on those attributes and these are encapsulated in structures called object classes; 

iv) Relational database model : Stored data is based on two-dimensional tables where multiple 
relationships between data elements can be defined and established in an ad-hoc manner, as 
according to Antenucci et al (199 1' 287) illuslTated in fig 3 4 ..• . .. 

Figure 3.4 

Access Road detai Is 

R09d id Pa",e} id R09d id Road name R09dwidth 

1 1551&1 1 Thriller Road 12 m 

2 1551f.l8 2 Crescent Road 15 m 

3 1551/105 3 Mkhuze Road 15 m 

Two-d imenSional relational table With relatIOn s estabhshed In an ad-hoc manner between 
separate files. 
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c) Data management 

Data management involves storage and retrieva l of data associated with map features from a database. A 
database is a store of inter-related data logically unified, but probably physically distributed over severa l 
sites shareable by a group of users (Chilufya, 2000: 1 I). Data in a database are organized in records and 
files. Records are collection of data describing a particular object and consisting of a key or unique 
identifier, which identifies the object stored and the associated attributes. A file is a collection of related 
records, each of which describes a single object, but can be cross-referenced to several other filcs logically. 
Therefore a record of land values before LR stored in one file, can be cross-referenced with records of land 
values after LR stored in another fil e and analysis be made to asscss appreciation of value. 

Database management system (OBMS) software provides a way to achieve data management. It is a 
software that is used to create, maintain, and provide controlled access to user databases. Using data 
definition language (DOL) and data manipu lation language (DML) accomplishes data storage and retri eval 
when using OBMS (HotTer el al., 1999: 666). 

• Data definition language: DDL a llows the user to describe th e characteristics or schema for files that 
contain non-graphic attributes (Antenucci el al .. , 1991 : 17 1). The schema holds description of the data 
element names, size of element fie lds in bytes or columns, data elements format (i.e. alpha, integer, 
binary, etc.) and other data required by the software to process attribute data. Data entry could then be 
accompl ished according to DOL allowing uscrs to keypunch data according to system prompts 
(Antenuccielal.,1991:171). 

• Data man ipulation language: DBMS use DML to retrieve data by extracting data based on user-defined 
criteria. Infonnation that meets the eriteria is extracted from the database through a query language 
(Chilufya,2000: 12). In a re lational database normally used today, data retrieval is accomplished by 
applying a filter in form of a logical expression. For example data stored could be selected on basis of 
exact matching of specified attributes such as names, and classes of phenomena etc. Constructing 
queries can also involve retrieval of specified information. For example, queri es can be performed on 
databases to find infonnalion about stored objects in wh ich their data values are equal to or lie with in a 
specified range. In addition DML could be used to update data by adding, modifying, deleting. etc. 
(Chilutya, 2000: 12) 

According to Chilufya (2000: 12- 13), a DBMS has the following characteristics to meet requirements of 
efficient storage and retrieval of data: 

• Data integrity: protecting of database from hardware and software malfunctions; 

• Security: ensuring data is not used un lawfully; 

• Roll-back: fac ilitating reversion to earlier state and re-installation of database when damaged by 
computer failure; 

• Data independence: ensuring that data stored is independent of the query or application programs; 

• Back-up procedures: providing back-up copies of fi les onto separate disks or tapes in a safe storage; 

• Concurrencv control: ensuring that part or all of the data stored is locked up while updating takes 
place; 

• Vers ion control: providing the abi li ty to keep track of associated versions of the same geographical 
area, reflecting either reat world changes or proposed changes in a specific geoinformation database. 
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d) Data manipulation and analysis 

According to Chilu fYa (2000: 13), data manipulation and analysis involve operations on the data to derive 
meaningful information. 

• Data manipulation : involves processing data prior to during or after data inpuuing and analysis. Data 
manipulation includes general utilities functions (e.g. zoom ing and highl ighting), editing and 
correction, topology creation, coord inate transformation and projections, etc, (Chi lufya, 2000: 13). 

• Data analysis: Analysis on data in volves operations associated with the study of the location of 
geographical entities together with their spatial dimension s. Data analyses include activities such as 
sorting of attribute data in report presentations or for use by other computer systems, geometric 
searches, arithmetic, logic and statistical operations on attribute tables. New sets of data can be 
compiled using geometric and attribute data based on original or geograph ic relationships. Operations 
used in data analysi s include logical operations using set or Boolean algebra like equal, greater than , 
intersection, etc., arithmetic and relational operations, geometric operations, stat istical operat ions, etc. 
It is also possible to link spatial and non-spatial data and pa-fonn integrated data ana lysis (Chilufya, 
2000: 13). 

g) Presentation of spa/ial analyses results 

The results from data manipulation and analysis should be presented so that they convey in formation that 
can be understood by the end user. The spat ial nature of land information requires the use of maps and 
other forms of graphic output coupled with descriptive text for presentation . These results could be 
presented using hard and soft copy generating devices and output in terms of text (tables, legends, lists, 
etc.) or graph ics (maps, cartograms, 3-dimensional scenes, photographs, etc). 

• Hardcopy generating devices: These devices work with presentations both of vector and raster data 
models. They include a variety of printers and plotters that enable production of such data models; 

• Softcopy generating devices: These include a variety of video display units (VDU) made possible by 
the use of colour. It is also possible, due to advent of innovative media technology, to integrate images, 
sound and video images in VDU output. 

3.4 LIS classifiea/ions 

LIS can be either parcel or non-parcel based. In parcel-based LIS (PBLlS) land information is organized 
around a cadastral parcel while in non-parcel based LIS (NPLlS) information is organized around the 
extent of features that are of concern e.g. forestry types, soi ls types, etc. PBLlS is of concern to this 
research as LR involves changes in parcel and related ownership structures. 

3.4.1 PBLIS 

PBLlS is classi fied into juridica l, fiscal and multipurpose cadastres. Cadastre is a systemat ic inventory of 
the parcels with reference to characteristics that are of concern to land information management. Cadastres 
usually include a geometric (graphical) description of parcels, which can be linked with other records 
describing the nature of interests, and often the value of the parcel and its improvements etc. Due to its 
detailed nature, cadastre is often used as a basis for land registration by many countries. Maintaining 
juridical, fiscal and multi-purpose cadastres could achieve management ofLR land information . 

aJ Juridical cadastre 

Juridical cadastre is concerned with managing land information about allocation of interests in a parcel. 
Juridical cadastre is a parcel-based and up-ta-date LIS containing a record of interests in lands (e.g. rights, 
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restrictions and responsibilities}. This cadastre can be kept by the LR agency as an efficient method of 
managing land tenure information . 

b) Fiscal cadw;tre 

Fiscal cadastre provides an efficient method of managing land value information for LR projects. Dale and 
McLaughlin (1988: 46) define fiscal cadastre as an inventory of land parcels containing information 
necessary to detennine the value of each parcel and tax due lO it. 

c) M ulli-purpose cadastre 

Dale and McLaughlin ( 1988: 63) define multi-purpose cadastre as a large scale, community-orientated LIS 
designed to serve both public and private organizations and individual citizens. It provides information 
about a ser ies of land records covering land tenure, land value, land use etc. 

3.5 Concluding remarks 

This chapter focussed on identifying the land information required to undertake land administration 
functions for LR. Land tenure, land value, land regulation and land use information were identified as the 
major information sets required. It was further recogn ized that these infonnation sets are an integral 
resource that need to be managed so as to maximize their potential benefits in planning, decision-making 
and control in land administration processes. Land information management was discussed and LIS 
mentioned as one of L1MS to manage these information sets. LIS was then scrutinized to assess its 
capabi lity to manage land information for LR. 

PBLlS was emphasized as a way of organizing management of land information for LR. Juridical, fisca l 
and mUlti-purpose cadastres were examined as possible PBLlS that could be employed to manage land 
tenure, land value and land use respectively. From the discussion of PBLlS, mU lti-purpose cadastre can be 
recommended as the most efficient PBLlS to manage land information for LR projects. 111is choice is due 
to its capability of organizing various categories of land information on a large-scale map. Through 
over lays, multi-purpose cadastre achieves integration of these maps to extract all required information 
about a parcel. 
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Chapter 4 

Land information system development 

4.0 Introduction 

In the previous chapter, the infonn ation requirements needed to assist in the running of LR 's land 
auministration al.:livities wen: idt:ntified. In addition, LIS was di scussed as a way to manage land 
infonnation for LR. Development of LIS is a daunting task, as it comprises many components as has 
been mentioned before. There must be a method to ensure that the system is developed in a way that 
enables efficient implementation and maintenance. 

System development methodology is a standard process followed in an organization 10 conduct all the 
steps necessary to analyze. design, implement, and maintain information systems (HotTer et al. 1999: 24). 
The methodology provides means by which planning strategy could be applied to develop LIS in phases. 
This planning is similar to the development of any system, for systems follow phases or a life cycle. To 
implement a phased development of LIS, system development life cycle (SOlC) can be used. SOlC is a 
traditional methodology used to develop, maintain and replace information system s as noted by Hoffer er 
al. (1999: 24). 

A phased life cycle for developing LIS is approached different ly by many system developers. In this 
research, a methodology followed by Chilufya ( 1997) will be utili zed to demonstrate how LIS for the LR 
is developed. The important phases in SOLC, as highlighted in this research, are system strategy and 
planning, system analysis, system design, and system realization. 

Development of LIS like any other project needs institutional and management issues to be addressed. 
This is because the changes in procedures that it brings about, may require changes in the existing 
system, and may also violate the entrenched regulations and policies on land information managem ent. 

4. J Major issues in the development of LIS 

Institutional issues are those aimed at addressing the development ofan econom ical LIS, that will focus 
on enhancing land administration rather than diverting resources into inappropriate development of 
uneconomical LIS. Not only land information should be managed, but also the LIS. Managing LIS helps 
to achieve the implementation of policy decisions and accomplishment of objectives in an optimum 
fashion , as perfect solutions never arise (Dale and McLaughlin, 1988: 207). 

4.1.1 Institutional a"angements 

The term institution "refers to the established laws and customs and the administrative structures needed 
to support them" (Oale and McLaughlin, 1988: 183). In the development of LIS, the policies on 
information, the social and econom ic environment, the role of public and private sectors, education and 
training, the transfer of technology, the legal and political issues and the data standards and exchange as 
Dale and McLaughlin ( 1988: 183-203) point out are issues to be considered. These issues are overviewed 
below. 

• Policies on information : Policies on information arise from the perspect ive of information being a right 
or economic commodity. Therefore the following must be addressed: 

i) Who is to manage land information (between the private and public sectors) and how is the cost 
to be recovered? 
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ii) I-Iow will the costs of infonnation be regulated In order that both the conswners and the 
producers do not incur loss? 

iii) Should the data be centralized or decentralized for easy access to the users? 

iv) Who should have access to which data in both updating and consumption? This question arises 
because free consumption and updating could infringe on personal privacy; data corruption and 
some of the data could be security sensitive. Thus th ere is a need for data security. 

• Socia l and economic environment: These issues are aucial in th e development of LIS because land 
information development should be checked against national and international economy as well as 
the social dependence of people on land. Tools that are important in the development of LIS are 
costly and might be a burden for developing countries owing to their weak nati onal economies and 
respective cxchange ratcs. Socially, dependency of the people on land as a resource should not be 
compromised by the use of incompatible technologies that often benefit only the upper class of the 
society. These related issues must be addressed. 

i) Socia l im pact of land information: Inadequate land information leads to erroneous decision· 
making that impacts on the community. In addition, policies on access to and dissemination of 
land information management should be checked against the infringement of personal privacy. 

ii) Economic impact: Costs and benefits of land infonnation are measured in part by th e revenue it 
generates and th e costs involved in it s aeation . Thus, labour intensive (use of example 
measuring tapes or theodolites that require at least a number of labourers) and capital intensive 
(use of modem survey equipment such as Global Positioning Systems which are expensive and 
sometime requiring expensive subscriptions to service providers and requiring few professional 
staff) methods of data collection must be devised in order to balance with the economy of the 
country. It thus become logical for poor countries to have a limited num ber of capital intensive 
data capture resources and sufficient labour intensive. Th is is due to fact that most of this capital 
intensive equipment is donated and become ineffective as they cannot maintain it, while labour 
intensive is easily available together with labour. 

• The role of the public and private sectors: There are often contrast in g interests between the private and 
public sector in the management of land infonnation. These interests further arise owing to th e 
increasing rate ofprival izalion. Some of the re laled issues include the following: 

i) Responsibility of developing LIS: Dale and McLaughlin (1988: 189) quoting United Nations 
Ad Hoc Group of Experts (UNAHGE) show that it is the responsibility of the governments to 
develop LIS as it will contribute to th eir own success and can be guided by legislation, both 
on development and modification . As juridical cadastre could be developed and maintained 
by the governments, the development of LIS for rwming land management projects either by 
private or public organizations is an issuc that needs 10 be addressed. 

ii) Updatin g of the LIS: With in the institution that runs the LR's LIS, acti vities related to 
updating LIS like data capture (cadastral surveys, etc.) need to be clearly regulated, as they 
could be in the interests of both the private and public sectors. The private sector could be 
contracted to undertake data collect ion and the public sector could examine aU the juridical 
cadastre data collected by the LR agencies. 

iii) Coordination of land information: In formation related to land can be handled by many public 
and private sector organizations and in both central and decentralized offices. Thus 
coordination of the management of information system must be so addressed as to define data 
standards and the reduction of data duplication . 

iv) Education and training: The establishment and efficiency of LIS require a large number of 
specia lists with broad experience and knowledge to advise and supervise th e fonnulation of 
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nationally compatible system s. Thus people who operate LIS should be qualified In ways 
compatibl e with th e running and maintenance of the developed LIS. 

v) Transfer oftechnologv: Deve lopment of LIS should be in accordance with the economy of the 
country and level of education and training of the human resources. Ln addit ion technology 
must be com patible with the environmental conditions and to avoid problems like acquiring 
total station s in humid climates which will most of the tim e be out of effective use; 

vi) Legal and political issues: Copyright issues in the development of LI S need to be addressed. 
Violation of copyright regulations on published, or hardcopy material (maps, etc) cou ld easily 
be policed, however information in digital form transmitted through electron ic systems and 
telephone lines require complicated means to enforce copyright laws. Thus the organ izations 
that will be managing land informat ion need to maintain a strategy to safeguard information 
for cost recovery purposes. 

vi i) Securi ty: Some of the land information carries sensitive data about national security. 
Therefore land information should be classified, in order to control access to it . 

viii) Database protection: The information or data stored in LIS database is often formal and need 
to be protected against ' hackers' and infringement of personal privacy. Therefore there is 
need for controlled access to databases and who should have access to them and to what 
extent they shou ld have access with regards to data entry and Updating. 

ix) Data or information accuracy: Often th e users of land information incur expense because of 
fau lty information. The issue to be addressed is to which party will the responsibility lie 
between the data gatherers and those integrating data to produce information for the users. 
Once entered into the system, liability lies with the organ izer of the system, which in most 
cases are the central govern ments. Thus, private data gathering and processing organization, 
for example surveyors, should be licensed and should be in possession of professional 
insurance to compensate the losing parties in case of incurred expenditure due to faulty 
information. 

x) Data standards and exchange: In order to improve on the data integration and sharing there is 
a need to define data standards and modes of exchange between different organ izati ons that 
handle land related data. This should include data transfer formats, a uniform spatial reference 
system, data classifications and data accuracy standards, to enable the use of compatible 
systems and accurate data integration. 

4.1.2 Management issues 

Managers have to ensure that LIS is developed and implemented effectively according to the laws and 
policy decis ions. In addition, management should also ensure the efficiency and productivity of the 
developed LIS. The major issues that the management in land information handling organization must 
consider include the management framework, organ izational factors, matters relating to land 
registration, survey procedures, financial matters, coordination and human factors and 
computerization, note Dale and Mclaughlin (1988: 206-224). 

• Management framework : According to Dale and McLaughlin (1988: 207), the management framework 
of LIS should be able to perform the following activities: 

i) Strategic planning: Effective guidelines must be formulated to decide on organ ization 
objectives, changes in these objectives, costs involved in operations and policies that will 
guide the LIS procedures; 
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ii) Management control: Issues like acq uisition of resources and ensuring that they are put to 
effective use is the duty ofthe management; 

iii) Operational control: Oper-at ions related to LIS should be controlled to ensure that speci fic LIS 
related tasks are carried out efficienlly. 

• Organizational factors: Organizational structure is an important considerat ion in the success of LIS. 
Within an organization there may be different departments that handle land information. The 
management shou ld have a clear knowledge of the productivity of these departments and devise some 
structures that would enable the staff to work efficiently with the developed LIS. 

• Matters related to land registration: Management should address matters related to land tenure. 
Dea lings in land, both in customary and fonnalized tenure, should be well established and 
documented. These measures help in th at on ly relevant data or infonnation is included in the LIS 
databascs. In addition, the land transfer procedures should also be clear in that the developed LIS 
should incorporate reservat ions for data Updating and maintenance of records. 

• Land surveyin g: Survey procedures have an impact on the efficiency of the LIS. The fo llowing survey 
procedural issues need to be addressed in order for the LIS to be efficient : 

i) Spatial data colle<:ting methods: Survey standards that are too high are both costl y and 
time consuming. Appropriate methods of data col lection must be identified in order not to 
compromise the right to shelter for the poor; 

ii) Capital investment: As survey equipment is a capital investment. the management should 
ensure that the equipment is used so as to recover the costs. 

iii) Legal aspects: The legality of the survey documents should be addressed to maintain the 
accuracy of the data. Thus the degree of legality involved with a surveyor's field sheets 
and the title document must be addressed with regard to resolving land disputes (i.e. 
relative to this two documents whidl carries much weight as evidence of landownership 
in the courts of law). 

iv) Professional bodies: The role of professiona l bodies such as those of professional private 
surveyors needs to be checked by the management against the framework of the survey 
legislation in various jurisdictions. Their inherent powers and responsibil ities could be 
critical in the pace and success of th e LIS could maintain. 

• Financia l matters: «Land information managers should be familiar with accounting procedures and 
should be able to provide financial justificati on for all operations within the system he or she controls" 
(Dale and McLaughlin, 1988: 217). Thus the manager has to be aware of the parts where value is 
added to the LIS products and costs and strategize in cost savings accordingly. Therefore areas such as 
levying of transfer tax and charging of information shou ld be managed efficient ly, sueh that cost 
recovery is maintained. 

• Co-ord inat ion: Management should be in a position to know the in fonnation requirements of the LIS 
users. In addition to land tenure data, the management should be able to recognize infonnation 
requirements in the wider land use and environmental issues. Thus data standards must be defined in 
sueh a way that different layers of information could be overlaid to produce comprehensive 
information to meet wider user requirements. These are important as th e planners and the community 
could be served by the LIS. 

• Human factors in computer izat ion : Human factors, such as id<..'Otificat ion of the stafT categories and 
£raining specifications. are of concern in U S development. Management shou ld address issues inherent 
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in the occupational health of the personnel working on the LIS workstations. Stress. neck, and back 
aches and exposure to radiation of the visual display units could increase occupational health risks. 

• Factors affecting performance: The success of LIS depends on the working environment. Factors such 
as job insecurity, job clarity, sk ills, remuneration, etc. are some of the issues that the management must 
address. 

4.2 Phases in LIS development 

As mentioned in the introduction section, LIS developmen t is a phased cyclic process. According to 
SOLe methodology, the phases which LIS development undergoes include system strategy and planning. 
system analysis, system design , and system realisation . These phases are discussed below and depicted in 
the figure 4.1 on the following page. 

4.2. J Phase J: System strategy and planning 

System strategy and planning entai l steps of identification of project, initiation and planning. These 
act ivities are reviewed below: 

• Project identification: The informatioo system requirements of the organization are identified, 
analyzed, prioritized and arranged (Hoffer et al. , 1999: 27). This phase may involve the management 
and the staffi n identifying the need for development ofa new IS or improvement of the existing one. 

One of the strategies used in the project identification is 10 select the work activities that add value or 
expenditure to the organ izat ion products. HotTer et aI., (1999: 161) maintain that value cha in analysis 
should be engaged to identi fy these activities and check that the information system is prioritized to 
manage them accordingly. 
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• Information systems planning: In formation systems planning is an "orderly means of assessi ng the 
information needs of an organization and defin ing the systems. databases, and technologies that will 
best satisfy those needs" (HotTer et al., 1998: 168). The activities involved in this step include; 

i) assessing the current IS assets such as human resources, data, processes and technologies; 

ii) developing the target future Slates for these assets; 

iii) developing a series of scheduled activi ties that will drive the current state of these assets to 
the desired future state. 

Information systems planning could be achieved by the use of informat ion systems architecture. Thi s 
may make use of a matrix to cross·reference various entities of business, 10 show the current and the 
desired future states. For example, the existing information systems could be cross-referenced with the 
curren t organ izationa l processes and the future desired states decided on the same matr ix as a process 
to p lan for improvements or development ofa new LIS . 

• Initiation: This involves understanding the scope of LIS and feasib ility on devel opment based on the 
ex isting resources. Feasibility studies involve identifying the extent to which the LIS is practical and 
est imating its costs and benefits (Antenucci et al., 1991 : 2 18). The following feasibil ity studies need to 
bt: undertaken before introducing in formation system aCCOl"ding to HotTer el al., (1998: 209-21 0): 

i) Economic feasi bility: Economic feasibility is undertaken to identitY financial benefits and 
costs associated with a development project. Benefits/costs associated with the development 
of LIS are both tangible and intangible. Tang ible benefits/cost include those benefits that 
could be valued in monetary tenns with certainty. This may include gainlloss in monetary 
tenn s in error reduction. increased organizational productivity. etc. Intangible benefits/cost 
include those that cannot be measured monetarily or with certainty. This may include 
efficient/inefficient decis ion·making. improved/un improved clien t servicing. etc; 

ii) Technical feasibility: The aim of performing technical feasibility studies is to investigate 
whether the organization will be able to cope with the proposed IS regarding technical 
requirements. Technical issues to be investigated include hardware, software, operat ing 
environment, system size and complex ity in regard to the staff's experience with a s imilar 
system; 

iii) Operat iona l feasibi lity: This is the process of assessi ng the degree to which a proposed system 
or improvements to a system may solve business problems and enhance its activities; 

iv) Schedule feasibility: Th is is assessing that the implementation of proposed system or 
improvements wi ll meet organizational deadline. Thus the constraints that could impede 
meeting these deadlines should be investigated; 

v) Legal and contractual feas ibility: The legislation and policies towards land in fonnat ion must 
be investigated and known in such a way that procedures in which LIS would be designed 
should be formal. In addition the contractual rami ficat ions due to the construction of the 
system need to be taken into consideration; 

vi) Political feasibilitv: The shareholders within the organization should make their opinions 
known about the proposed system or improvements. 

The system strategy and planning phase is concluded by a baseline project plan . Th is is a report, 
documenting the findings of this phase. The contents often include the descript ion of the proposed system , 
the feasi bility assessment and the related management issues (Hoffer et al., 1998:2 11 ). 
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4.2.2 Phase II: System analysis 

The purpose of system analysis is to analyze the ex ist ing system, to determ ine what infonnation and 
information processing services are needed to support selected objectives and funct ions of the 
organization (Ch ilufya, 1996: ID, HotTer et al., 1998: 235). System analysis comprises requirement 
determination , requirements structuring, and select ion of the alternative LIS. Chilufya (1997) mentions of 
the following steps in which system analysis could be undertaken: 

• Requirement determination: This is a process of studying the current organizational system to fi nd out 
how it works and where improvements should be made (Ch ilufya, 2000: 66). Th is process is a fact
finding act ivity and studies of the current system could be carried out using the following techniques: 

i) Interviews: An interview is a verbal information collection method in which an analyst poses 
questions to system users or future users. Interviews could be carried out in an unstructured or 
structured ways. Unstructured interviews are those th at are carried out with free- nowing 
atmosphere of conversation . Structured interviews follow structured prepared questions to 
invest igate the specific application detail s with high reliability. 

Another fonn of interview could be carried out in the form of joint application design. This is 
a method of collecting information simu ltaneously from the key system users in a joint 
interview session. TI, is process could be faci litated by th e use of computer a ided software 
engineering (CASE) tools. The use of prototyping in this process could faci litate the 
conversion of the ''requirements to a working, th ough limited, version of desired infonnation 
system" (Hoffer et aI., 1998 : 264). 

ii) Questionnaires: These are structured questions issued to persons for fact-finding purposes. 
Questionnaires could be in the fonn of open- ended or closed questionnaires. Open-ended 
questionnaires give the respondents' ample opportWlity to describe the reasons for th eir ideas. 
Closed-quest ionnaire require the respondents to be specific, without the opportunity to 
express their views towards the posed question; 

iii) Records review: This involves examination of the details and descri ptions that are a lready 
recorded or written, about the system and the user departments. These are basically 
regulations and procedures that guide the organization activities and are necessary in order to 
Wlderstand the current state of the organization act ivities; 

iv) Observations: Observations give the system analysts first hand account of the business 
activities. 

• Structuring system requirements: This involves modelling of the current organizational state. 
Modelling in volves graphically representing the functions, or processes wh ich capture, 
manipulate, store and distribute data between components within a system. Process modelling is 
accomplished in the ana lysis phase by conceptual model. These may be faci litated by th e use of 
data flow diagrams {DFOs) and languages that depict the flow of information and th e processes 
that use and produce infonnation. 

• Alternative design strate2Y: this incorporates "a high level statement about the approach to 
developing an information system. It includes statements on the system's functiona lity, hardware 
and system software platform, and method of acqui sit ion" (Hoffer et al., 1998: 388). 
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4.2.3 Phase Ill: System design 

"This phase refines the requirements and develops an en gineering design needed to implement the 
system. It specifies changes to the existing program s ( if there are any) and dalabases. It also specifies 
the detailed user procedures which describe how they would use the system" (Chilufya, 1996: 11 ). 
Systems design involves logical and physical design presented below. 

• Logical design : Logical design involves defining and structuring improvements 10 data flows 
data storage facilities identified during the analysis phase. 

• PhYSica l design : Physical design translates the logical descriptions of data into technical 
specifications for implementation. The process involves designing of fi e lds, physica l records, 
physical fil es, and databases. 

4.2.4 Phase IV: System realisation 

According to Chilufya (1997: 11 ) systems realisation is aimed at accom plishing all that has been done 
in the previous phases. This involves three basic steps, which are implementation and insta llation, 
operation and maintenance, and eva luation and justifi cation. These activities are briefl y overviewed 
below (Antenucci el al., 1991, Chilu fYa, 1996:11): 

• Implementation and installation : The following activities are involved: 

i) Acquisition of IS hardware and software; 

ii) Acqui sition of data and creation of the database either trom primary or secondary sources as 
mentioned in the above sect ions; 

iii) System installation. 

• 9oeration and maintenance: The following duties are undenaken in the operation and maintenance 
steps: 

i) Organizational staffing and training; 
ii) Preparation of organizational procedures; 

Hi) Conversions to automated operations; 

iv) Applications development and system testing; 

v) Systems auditing and reviewing. 

• System evaluation and justification: The system is evaluated in terms of its impact on the human 
resources. In addition, justification is provided for the incurred costs, benefits and the effectiveness of 
the system. 

4.3 Concluding remarks 

This chapter outlined the methodology that can be used to develop LIS for LR projects. This methodology 
aims at putting the components of LIS together into an effi cient system. In addit ion , it is shown that the 
introduction of LIS or improvements associated with it require addressing issues related to both 
institutional and management frameworks. 
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Institutional issues related to LIS development are necessary to ensure that improved or introduced 
procedures in LIS will conform to the laws, regulations and pol icies that guide land information 
management. Management issues associated with development of LIS were also discussed and it was 
shown that the management must ensure that LIS components and resources become compatible. The 
management framework for LIS incorporates activities including formulating a strategic planning, and 
perfonning both management and operational control. 

The SDLe as a form of system development methodology was ment ioned as one way in wh ich the LIS can 
be developed. The system employs phases in LIS development that are flexible and allow reversion to 
previous phases, iteration between phases, and the simultaneous occurrence of phases to achieve a desired 
and efficient system. 

The descriptions that have been given for each phase demonstrated how each phase is carried out. 
Descriptions provide understanding of a step-by step methodology to assemble the LIS system and to show 
how institutional and management issues can be integrated to achieve the LIS system that matches the 
formal operating environment in terms of human and technical resources, and regulations that guide land 
inform ation management. 
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ChapterS 

The Millennium Park Project Management, Legal, Institutional, 
and time frameworks 

5.0 Introduction 

It is crucial to know the project management, legal, institutional, and time frameworks for whi ch an 
information system is being developed to accom plish its information management. The understanding of its 
system and those it interacts with culm inate in initial identification of what kind of information system is 
required and how much resource can be expended in terms of its time of usage. 

Furthermore, the understanding of the project system unpacks the similarities and contracts that had been 
discussed in the reviews for LR as given in chapter 2. Moreover, unpacking the project system also helps to 
check i f the LIS concepts stemming from the discussion of LR can still hold. Deviation of LR concepts 
discussed in chapter 2 and African problems in land redevelopment in relation to infonnal settlements are 
considered in this chapter. This issue was nOl, however, thoroughly entertained in I.R review as most of the 
LR review was taken from the western and eastern civilized nations. which apparently have fewer problems 
with informal settlements. 

Therefore the chapter will highlight MPLDP management, legal, inst itutional and time frame works. This 
will be discussed in me comparison of similarities and contrasts with th e review of LR as provided in 
chapter 2. addressing a problem of informal settlements in the project area. 

5.1 Pl'oject Monogementfl'omewol'k 

Project management encompasses strategic planning and management of resources to achieve project 
activiti es efficiently. According to www.snc.cdJl.lsocscilchairs/333/numbcr.html (2001), project managers 
should be capable of the following: 

• defining the project; 

• setting mWlageable tasks into work break down structure (WBS); 

• obtaining necessary resources (including human, technical and financial, etc.) and strategically 
assembling them to undertake the subtasks; 

• possessing skills in technical , financial, contract management and problem solving; 

• adapting to changes, as planning does not attain hundred percent outputs. 

The sections below will review the MPLDP based on the above arguments by discussing the project 
definition , legal framework. institutional framework, time framework and project was. 

5.2 Project definition 

Defining the project usually entails well-defined goals. and statements of problems, and aims to defeat 
problems and attain the desired goals. These issues will be discussed below with reference to the MLPDP. 
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5.2. J Millennium Park site 

MPLDP site is located in the southern pen-urban area of Maseru (partly covered in figure 5.1 below). The 
site occupies approximately 1600 hectares of land adjacent to the built up area of Maseru between 
Kingsway and the airport, along the route of the new Mohale by-pass. Because of its location and 
accessibility, the area is already coming under intense pressure for development, and a sprawl of infonnal 
settlements is visible. Most of the area is presently agricultural, though about a third consists of don gas 
(soil erosion caused trenches). rock outcrops, woods and the river flood plain which is unsuitable for 
development (Ramonahcng. 2000:1). Fig 5. I below illustrates the position of Maseru and figure 5.2 on the 
next page shows the extent ofthe MPLDP area in Maseru. 

Figure 5. 1 Portion of Maseru, Lesotho's capital where the MPLDP is undertaken. The green 
enclosure marks the approximate location of th e project site. (Source: Department of 
Lands, Surveys and Physica l Planning) 
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Figwoe 5.2 Delineated project area and surrounding settlements (sowoce: Department of Lands, 
Surveys and Physical Planning, Maseru) 

5.2.2 Project goals 

The MPLDP is a government initiated project aimed to achieve a well·planned and serviced township in 
the Millenniwn Park area. using LR method of land management. 

5.2.3 Defining the Problem 

The popu lation of Lesotho is currently growing at a rate of about 3 % per annum and shows no indication 
of an early reduction. The present agricultural land use is mostly subsistence farming and is unable to 
absorb a sign ificant proportion of this increase. Worse, the s ituation of urbanization in which Maseru is 
presently growing at 7 % a year, doubling every ten years. This wobanization in Maseru is accelerated 
mostly by migration ofthe urban poor into Maseru to seek job opportunities (Ramonaheng, 2000:5). 

Urban ization in Maseru is putting formal land delivery under enormous pressure, and informal settlements 
are a common problem . The project area itself is also prone to this problem of informal settlements. Thi s 
has been mainly attributed to the construction of the Lesotho Highlands Water Project tarred road to the 
Mohale Dam, which provided good accessibility to this place (Ramonaheng, 2000:1) and the recent 
introduction of the industries in the vicinity of the place (mainly Chinese clothing factories, etc). 

The local people and chiefs in the area are equally to blame in the perpetuation of informal settlements. 
Loca l people subdivide their agricultural land informally to allocate to prospective landowners, whi le 
chiefs assist with illegal title documents. In this situation "illegal land allocations using defunct Form C's is 
not considered illegal by the public" (Selebalo, 1996: 47). Some local people are taking advantage of the 
migrant labour problem to build flats informally in their agricultural land that are rented to these migrant 
labours. Selebalo (1996, 50) goes further to show that other fie ldowners in fear of government 
expropriation projects wh ich previously had no compensation except when aops were not yet harvested 
often intensify informal lWld subdivisions to get higher income. It should be mentioned, however, that prior 
to this scramble for land in the project area. some fieldowners were still subdividing land forma lly or 

50 



informally to their offspring or to any prospective landowners, in wh ich initial formal sett lements were 
informally expanding. Some subdi vided their agTicultural land to residential due to fact that their rural 
subsistent agricultural practices do not sustain them. Seleba lo, (1996: 32-33 and 40) also not iced these 
informal settlement causes in government expropriation project in the Mabote area in the outskirts of 
Maseru. 

Thus visible to the passer-by through the Mohale by-pass road, are pockets of densely populated 
settlements with a mixture of formal and informal households, and erupting sparsely populated settlements. 
The form er settlements are mostly formal settlements coupled with subsequent informal expansion, 
encroaching into agricu ltural land. The latter is the result of the fieldowners who are infonnally subdividing 
their agriCUltural land to meet the recent demand for land and shelter in the project area and those fearing 
for government projects which have low compensation and while their own subdivisions would cam them 
more income. 

In view of this situation the MPLDP management is of view that the situat ion raises the following 
challenges for the Lesotho government (Ramonaheng, 2000:5): 

• To increase non-agricultural employmen t in order to raise li ving standards for the whole population; 

• To prov ide formal land delivery, services and shelter for the present and future popu lat ion; 

• To di scourage and curb unplanned urban sprawl over valuable and productive agricultural land; 

• To provide high quality mixed land use development, including residential, commercial, industrial, 
recreational, etc; 

• To protect environmentally sensitive areas. 

In order to address th e above listed problems the Millennium Park project management team has set out to 
achi eve the following: 

• to provide housing for projected populat ion of390 500 at an area of 188 hectares during the ent ire life 
of the project through: 

i) densification, redevelopment and upgrad ing of existing built-up areas; 

ii) development of green spaces as reservation for future land development; 

iii) catering for 70 percent low, 20 percen t middle and 10 percent high income groups. 

• to encourage commercial sub-centres in MPLDP with 120 hectares of the project site area to: 

i) generate employment opportunities in this areas of high potential density development; 

ii) reduce congestion within the Maseru CBD; 

iii) reduce travel/commuting distances and costs between residential zones and commercial areas. 

• to provide industries to meet the projected industrial land requirements over the project period; 

• to provide social facilities including: 

i) education in primary, secondary and higher techn ical institutions; 
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ii} health facilities, to mect the Ministry of Heal th target of at least one hospital for every 33,000-
115,000 catchment population and filter clinics for every 25,000-50,000 catchment population 
and health centres for every 5,000-1 5,000 people; 

iii) 39 hectares for a cemetery in the project site and to meet a future projected target of I hectare 
per 10,000 people; 

iv) road network that will improve on accessibility and interaction and will also take advantage of 
the Mascru by-pass road leading to the Mohale Highlands Water Scheme Project s ite. 

5.3 Legal framework 

LR involves changes in property ownership and structures as mentioned in chapter 2. Furthermore it was 
argued in chapter 2 that these changes are supposed to be effected with proper land administration 
procedures guided by a legal framework. The presence of informal settlements in the MPLDP project area, 
however, does not provide a straightforward legal procedure as has been discussed in LR review in chapter 
2. As regards the law (presented in section 5.3.2 (a)) informal settlers are trespassing and are eligible to 
fine, imprisonment, eviction and demolition of property, however political, social and economic issues 
complicates the execution of statutory law and in most cases common law and rights to shelter take 
precedence. Below is a review of the exist ing property and ownership structures and how such should 
evolve due to changes brought about by the project. In addition the rights of infonnal settlers are discussed, 
in relation to their treatment as stakeholders in the project. Furthermore, all relevant statutes and policies 
that guide change in property and ownership structures are di scussed. 

5.3.1 Existing land tenure: 

Land tenure defines the way interests are held in land. The mode of holding interests in land is defined by 
the land tenure systems. These systems are classi fied in terms of the degree of legal codification, relative 
emphasis on rights, restraints. and responsibilities and relative emphasis on individual, collective, or state 
rights (Nichols, 1993: 32). The MPLDP evolves between two types of tenure systems, namely lega l (i.e. 
customary and statutory) and illegal or informal and the continuum between the two. These are discussed 
below in relation to the MPLDP. 

5.3.1. J Legal tenure lYl'tems 

Legallenure system defines a condition in which the relationship between man and land and man to man in 
land related matters are derived through formal authorization (Fourie, 1998: 57-58). It was a common 
practice as mentioned in sect ion 5.3.2 (a) that Africans have formal customary laws governing legal tmure 
system. The advent ofweslern civilization further brought about the western customs and laws of how land 
related matters should be governed. These brought the practice that such laws are passed through 
legislature and form what is known as statutory tenure. Both of these tenure systems have impact in the 
project area. 

aJ Customary tenure 

Customary tenure in mostly agricultural fi elds preva iled prior to land acqUISItion for the project area. 
Codified by ParamOWlt Chief Lerotholi of Lesotho in 1903, customary tenure is based on Basotho (citizens 
of Lesotho) traditions and custom. Relating to these traditions and custom, the Land Policy Review 
Commission Report (LPRCP, 2000: 23) states that land is communally owned by Basotho and thus can 
neither be sold nor bought. LPRCR (2000: 23) further gives an important extract of origin of thi s traditions 
and custom fram Germond in Chronicles of Basutoland: -"Moshoeshoe is more explicit on the 
impossibility of his leasing or selling any of h is territory without the consent of the whole tribe. He is not 
the owner of the land, but the custodian: the selling or renting of land, says he (Moshoeshoe), has been 
hitherto a practice wholly unknown to us (the Basotho) and I believe to all Bechuana nations. The subject 
has never yet been made a question for discussion or enquiry." 
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According to LPRCR (2000: 25-26) the fol lowing principles are inha-tnt to customary tenure: 

• A gazetted loca l chief is delegated right to a ll ocate land fairly and impartially in their jurisdiction. 

• Only a male e lder is entitled to hold land rights. This is tradit ion as the Basotho culture is patriarchal. 

• Land rights last for the lifetime of the allotcc. 

• Land rights rcvert to the chief at the death of an allotee. 

• A male heir or dependents oflhe allottee are entitled to inherit the land rights of the deceased father or 
the guardian for subsistence as long as they dwell thereon . 

• All land transactions are prohibited between an al lottee and prospect ive landowners. 

Customary land rights, however, are convertible to statutory land tenure through the current arrangements 
entrendled in the Land Act ( 1979). This is effected by appropriate application to the gazetted local chief in 
consu ltat ion with Village Development Council (VDC). This allocation cu lminates in th e formal 
registration and issuance of ' Form C l ' for non-registrable title or ' Form C2' ti tle document for registrable 
title in rural areas. In the event of conversion of rural to urban townships as is the case in MPLDP, that is 
customary to statutory tenure the Urban Land Committee (ULC) being a land authority having jurisdiction 
in an aTC8 effects the change. Fonnalland registration results in issuance of ' Form C3'. Forms C2 and C3 
are registrable and need to be converted to leases by the Commissioner of Land within a period of six 
months following the date of al locat ion, fa ilure to which such an all ocation will be deemcd invalid. 

b) Statutory (Leasehold) tenurt! 

All land allocat ion procedures in the project area are to follow statutory tenure principles. This type of 
tcnure is entrenched in the Land Act (1979) and became applicable by dcclaration of this law. Under 
statutory tenure, land is held under leasehold, which is an agrccment between the allottee and the state. The 
fo llOwing are some of the characteristics of a leasehold agreement Wlder Land Act 1979: 

• Village Development Councils and Urban Land Committees are leasehold land allocating authorities in 
rura l and urban areas respectivcly; 

• There is exclusive possession ofland leased, with a duration of not less than ten years; 

• Disposal of land rights, effecting oth er encumbrance and sub- leases, and creation of servitude, er any 
other transact ions in land aTe done by consent of the Minister, except those done in terms of a wi ll or 
surrender; 

• At an allottcc's death a written notice shall be forwarded to Commissioner of Lands in relation to 
inheritance to rights. I f not the rights revcrt 10 the State; 

• In an area marked for public development, land rights revert back to the state and are reallocated to 
subjects after such a development. If the developer is the private, however, such rights are allocated to 
the developer and further transferred to subjects after the development. 
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5.3.1.2 Informal tenure and continuum 

Most of the informa l tenure in the project area arises from the ineffectiveness in the im plementation of 
Land Act 1979 and lack of law enforcement. For the fonner, local chiefs remain de.Jacto land all ocat ing 
authorities (issuing Form C's) without consultation with the ULC or the VDC. Thus in pursuance of the 
fees of about M300, the researmer had observed from personal experience, local chiefs get from the 
allottees during informal sutxtivis ion of agricultural land process., informal settlements are being 
perpetuated. Selebalo (1996: 40) mentions of M lOO charged for issue of backdated form C's by the Mabote 
area chiefs corrupting the allocation system. As regards th e latter. ineffective law enforcement results in 
land allocations and the developments within the project area even after the area has been declared a public 
development area. The result of ineffectiveness of laws governing land tenure system is highlighted by 
Fourie ( 1998: 58) noting that " ifno formal land delivery system is in place this does not mean there is a 
vacuum"- "on the contrary, an informal land delivery will be in all likelihood be in place". 

The informal settlement situation in the project area, as discussed in the ' [)efinitioo of Problem section can 
be categorized into the fo llowing groups: 

aj Informal settlements in continuum of development (de facto recognized informal 
settlements) 

These are those informal households., which are within densely populated settlements and mixed with 
formal households, which have been in the project area for a considerable time. In such settlements it is 
hard to adjudicate land rights as most of the subjects (formal and informal) hold form C (title certificates). 
Some of the cert ificates had been issued illegally by the chiefs without consultation with the YDC or the 
ULC and have been backdated prior to prom ulgation of 1979 Land Act. Evidence from the YOC and ULC 
is also hard to adjudicate title. as these in stitutions have hard ly been effective LPRCR (2000: 87-88). 

Further app lication of statute law to informal settlers (such as eviction , demolition, etc.) is not easy and 
straightforward due to political, social and econom ic reasons. Politically. the government imposing 
evictions to quite a large number of households in a sett lement tend to loose their electorate base. To 
demonstrate this issue s ince the conception of the project 273 cases (incl uding those informal sett lers 
mentioned in (b) and (c) below) have been filed against informal settlers in the project area. This resulted in 
a mass demonstration in front of the offi ces of Maseru City Council and the Department of Lands, Surveys 
and Physical Planning by discontent informal settlers, stating that th ey had been allocated land formerly by 
the chiefs and the institutions were robbing them off their rights to land. This caused a stir in which media 
tabloids and opposition parties (for purpose of campaigning for supporters) severely criticized the 
government. Thi s has an impact of destroying electorate base in this area and in other places where fea r of 
eviction is high. 

Such settlements seem also to exh ibit a conaete social interaction as informal households expanding the 
settlement into agricultural land are mostly offspring and or relatives of formal settlers. Economically, 
formal landowners tend to go to the extent of building commttcial prupa1y as their fear of eviction is much 
reduced than for informal settlers. In this case most of the income base o f the forma l settlers is from the 
informal settlers. 

Due to practical com plexity in which statutory law could act in this case sometimes a com mon law has 
been adapted to recogn ize the rights to a certain degree to households in a block of densely populated 
settlement. Selebalo ( 1996: 41) has met a sim ilar blanket approval of informal land rights while studying 
the Mabote land expropriation project. In this situation every fieldowner who subdivided his fi eld 
submitted the names of his informal allottces, and where FQm1 C s were available they were stamped with 
a seal to provide de/acto recognition of their rights and retwned to the owners. further Selebalo ( 1996: 25) 
shows that however. it has been the recommendation of the Lesotho Land Policy Review Commission to 
use in such situations form CC' s (made intentionally to differ with Form C's issued illegally by chiefs) that 
reva lidates defunct Form C·s. Selebalo (1996: 47) demonstrates this procedure quoting Alberts et al. ( 1995) 
that "fina lly form alizing informa l settlements involves s imilar basic procedure, such as government 
recognition of an outside figure. the definition of blocks and super-blocks. issuing intermediate recogn ition 
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documents and upgrading to the formal title". Thus this is practicable in the densely populated areas in the 
MPLDP area in which an outside figure can be adopted. This is demonstrated in figure 5.3 (enclosed with a 
blue block) on page 56 showing the approximate location of the Ha Shelile village and figure 5.4 on page 
57 showing how this initially formal settlement is apparently expanding infonnally into primary 
agricultural land. 

b) Sparsely populaJed Informal settlements 

Those informal sett lements sparsely populated as a result of scramble for land owing to recent 
developmcnts and fear of government expropriation, wh ich have no, or minimum compensation ratcs. In 
this settlements household owners possess cert ificates of title in wh ich one way or the other shou ld have 
been obtained informally. 

Clear ing such settlements is not such a complicated issue as in one above. The economic and social 
integration of these sparsely populated households is not as strong as the one discussed above. Firstly, the 
income base in such areas is poor and social integration is rarely there. Pol itically, it becomes 
advantageous, to deli ver formerly planned and serviced land to massive population , by clearing off 
informally scattered settlers which are a handful to handle in cases of starting a negative social or pol itical 
ISSUes. 

A simi lar case of eviction and demol it ion of informal settler property has been executed at Lepereng in the 
outskirts of Maseru City in the years 2000/2001. In this case a handful of subjects who were informally 
allocated land belonging to the Ministry of Health by the local chief were defeated in a court case (see one 
court order in appendi x A). In close guard by the Land Task Force (see section 5.4 (I)) the Maseru City 
Council bulldozed their property. Even though the event sparked a few media criticism, it was quickly 
defused. 

Furthermore as mentioned of blanket recognition of rights in (a) above it becomes difficult as for areas, 
which will be zoned for other land uses such as heavy industries requiring a buffer zone for heal th 
purposes. This will provide another difficulty, as blanket recognit ion will require an outside figure, which 
wi ll COVeT the whole project area as these sett lements of handful developments are sparsely scattered wi thin 
the project area. An example is given in figure 5.5 on page 58 (see a blue enclosure in figure 5.3 on page 
56 for approximate location of the example in the project area) ident ified by man ipulating orthophotograph 
which covers this institutional zone. But as for those who are occupying land in sparsely fashion but in 
which those areas they occupy are to be zoned for residential purposes, the developers in this areas could 
include the informal settlers in their land subdi vision plans and such settlers could be recognized de/octo as 
formal. Visible from the figure are two households in the area zoned for in stitutional purposes and are at 
least 600 metres apart (sec figure 5.5) showing how their social and commercial integration is weak. Thus 
such settlements to my point of view have to be demolished and if they have been there fonnally they 
would also rightfully claim compensation. A similar court case is given by a summon presented in 
appendix B. 
Advantageous, however, to the politicians, to evict few informal settlers to allocate more subjects the righ ts 
of these informal settlers to shelter have to be observed, on account that a way be sought for them to tenure 
security within the project area or somewhere. Fortunately for them, the project managemen t had paved 
their way to be allocated parcels at low cost in the Khubelu layout in close vicinity with th e project area 
(see figure 5. 12 on page 75). In addition, the fieldowners will have to compensate their informal a lloUees 
while they wi ll be in turn compensated by the government for their acquired agricultural land 
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Figure 5.3 showing approximate locations quoted in figures 5.4 and 5.5 
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c) Informal tkvdopment 

These are developments emerging after the declaration of the area a selected development area and 
involving both formaJ and informal landowners. This could be due to speculation in which a landowner, 
thinking that his property wilJ be demolished during the process, will receive higher compensation. These 
developments had been checked by the analysis of the orthophotographs taken during the initiation of the 
project and the CUlTent ground situatioo. The developments undertaken are unlawfuJ and are infringing the 
rights that had been reverted back to the state and restrictions passed that prohibit them of further 
developments. The households are liable to judicial procedures that can result in fines, imprisonment, 
eviction and property demolition. The fieldowners in this case are supposed to compensate their informal 
allottees for land they had informally allocated them in which in turn the government compensate formal 
fieldowners for agricultural land acquired For loss of informal property demolished no compensation 
however is prepared. 

Such cases had been noted in which households are constructed overnight. In most cases these are in the 
already zoned areas and demolition becomes inevitable otherwise the planned development fai ls. Thus as 
stated in chapter 2, once the project has started further lUlauthaized developments in the area can be 
disruptive. Fourie (1998: 59) building on this issue observes that "frequently. when a formal project is 
being lUldcrtakeo the informa] land delivery system intervenes at some stage"·and "becomes impossible to 
del iver legal serviced sites for forma] housing settlement". 

5.3.2 Relevant legisla/ion 

These legislation include Acts and Laws passed by the Parliament and any other regulations and policies 
that guide land tenure issues in Lesotho. which the project has to observe. 

a) Laws of Lerotholi 1903 

These laws were promulgated by the then ParamOWlt Chief Lerotholi of Lesotho. These laws codify the 
Basotho traditions and customs in form of customary tenure existing in the then acquired fields in the 
MPLDP area. Customary tenure is discussed in the previous section. No formal rights were registered 
during a1location and boundaries were only adjudicated through oral traditioos and on the ground. Although 
these rights are sriU in effect in rural areas of Lesotho. many laws have been passed to modernize 
customary tenure. The main aiticisms of these laws were that they did not plUlish the local chiefs who did 
not observe fairness and impartiality in the allocati(Jl of land. Furthermore, the laws were shown to be 
impediment to land investment as were oriented to subsistence farming which weakens the country's 
foreign exchange as opposed to commercial farming, (LPRCR, 2000: 25) observes. 

b) Lmrd Ad 1979 

The Land Act of 1979 is the current law. which a ll allocat ion of interests in the MPLDP must fulfil. ' 'This 
law was passed to consolidate and amend the law relating to land thus far" (LPRCR, 2000: 43). The law 
furtho" reinstates Basotho tradition and custom. Sections 3 and 4 of this law state that land is absolutely and 
irrevocably vested in the Basotho nation and held lUlder custody of the nation by the State (rectified to 
Head of State by Land Amendment Order No. 6 of 1992) (LPRCR, 2000; 44). The Land Act (1979) 
introduces the leasehold tenure system and holds the following guidelines for the MPLDP: 

• Land acquisi tion : MPLDP is declared a Sclected Development Area (SDA) lUlder section 44 of this 
Act. This section revokes all existing rights to land to the Head of State, however landowners are 
entitled. to substitute rights. Section 45·(2) states that where land acquired in a SDA consists wholly or 
partly of agricultural use, aUottees with agricultural land use rights are entitled to compensation. 
Pursuing Section 46--(1) and (2) of the same Act., an al lottee occupying land with land use rights other 
than agriculturaJ. is entitled to reallocation with in the SDA with the same land use rights in the same 
parcel with or without boundary amendments. [n case of proposed developments deviating from such 
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land use the allottee is entitled to land of anyone of the purposes of th e developmenl scheme or 
compensation. 

• Land all ocation: The procedure includes both new allocations and reallocation. The difference is only 
that reallocation cases are given first preference. The Land Act (1979) gives the following procedures 
relat ing to land allocation in the SDA in which the MPLDP is: 

i) Land rights in SDA: Rights in land shall be held in terms of a lease or licence prepared by 
the Commi ssioner of Lands; 

ii) Allocations: Allocations are guided by Part III sections 2 1 and 22 of Land Act (1979). 
Section 2 1 provides that all available land to be allocated shall be advertised, with fu ll 
details and description s of position and value. Applications arc to be lodged with the 
Urban Land Commitlee. Section 22 provides that in terms of land available for 
commercial or industrial use, the Com missioner of Lands may issue an ' Invitation to 
Tender Notice' (lITN) in a Gazette and local newspapers with details as mentioned 
above. All grants made sha ll be published in local newspapers. Allotlees are to be issued 
with 'Form C3' a copy of which is forwarded to the Commissioner of Lands to prepare a 
lease. The application will be lodged accordingly within six months of the allocation 
date. First preference to allocations in SDA is given to th e original landowners in the 
area. Section 48 goes further to state that in cases where the value of th e reallocated 
parcels is higher than the value of land previously held, the allottee will be entit led to a 
reduction equal to the value of land previously held. Moreover, if the reallocated plot is 
less than that previously held, th e allottee cannot be forced to accept it. The allottee can 
claim compensation for the disparity between values of the two parcels. 

iii) Compensation: The land valuation procedure is g iven in term s of section S6 of the Act. 
Compensation shall be claimed at the expected value that cou ld have been realized if land 
was sold at open market by willing seller-willing buyer arrangements. In addition, 
compensation can be claimed according to incidental expenses incurred from any 
changes in residential or commercial property owing to introduced developments. 

iv) Land development by private sector: Observing Sections 2 1 and 22 mentioned above, 
Section 47 states that in the SDA, where a development scheme is to be sponsored and 
operated wholly or partly by a developer other than the State or parastatal organization, 
the power to grant tit le lies with the Minister. This is done with the provision that private 
developer will effect a land subdivision in which former allottces in the area will be 
allocated interests or be paid compensation. 

v) Informal land development: Section 87-(1) cautions that occupants of land in the project 
area without appropriate allocation procedure are trespassing. In addition are those who 
are pursuing developments after the declaration of the area as SDA without the MinistCf" S 
approval. Such occupants are liable to fine or imprisonment and eviction . The law further 
provides that informal settlers resist ing court orders to vacate within specified a period 
will be forcefu ll y evicted with the help of the police. 

c) Deed~ Regi~try Act 1967 

This act was promulgated in 1967 by the Lesotho parliament. The objective of the Act is to provide a 
procedure by which an efficient and systematic method of registration of deeds can be maintained. The Act 
provides registration of grants or leases issued for rights to occupy land lawfull y, and rights to minerals 
allocated by proper authorities. 
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d) Town and Country Planning Act 1980 (TCPA) 

The Act provides a procedure for orderly development of land and promotion of efficiency and economic 
development (LPRCR., 2000: 54). This Act fac il itated the approved Maseru Development Plan in 1990, 
under which jurisdiction, the MPLDP fa lls. Sect ion 11-(1) provides that, subject to sub-section (5), the 
Planning Authority recei ves an application and grants pennission to develop land in the MPLDP 
(Mi llennium Park Team, 2000: 2). Section (5) reads as thus; '1"he minister may by a development order 
regulate manner in which applications for permission to develop land are 10 bc, and dealt with by. the 
Planning Board" (Town and Country Planning Act, 1980: 87) 

e) Maser" Development Plan 

The plan prepared under TePA ( 1980) is concerned with developments in cluding land uses such as 
housing, commerce, industry, community facilities and infrastructure. This control is aimed at retaining 
well-p lanned future growth of the city in the next twenty years, in order to curb urban sprawl onto the 
limited agricu ltural areas and th e costs of in frastructure provision. 

J) Development Control Code 1989 

The code is aimed at controlling new developments and therefore is applicable to the MPLDP. The code 
provides development of compat ible land uses in a wide range of environments, taking into account 
essential public health and other uti lity requirements. The code further ofTers guidance as to ways in which 
bu ildings shou ld relate to parcel size and the surroundi ng environment. 

g) Planning Standards and Guidelines 1990 

The standards and guidelines to development provide specifications on how different land uses should be 
integrated in a development area in relation to the population and the size of the area. For example, as 
mentioned under the aims subsection above, "health facilities, to meet the Mini stry of health target of at 
least one hospital for every 33,000- 11 5,000 catchment populat ion and filter clinics for every 25,000-50,000 
catchment popu lation and health centre for every 5,000- 15,000 people" Planning Standards and Gu ide lines 
( 1990: 7). 

h) National Settlement Policy 

The National Settlement Policy is a document produced by the DLSPP. The policy provides a framework 
and a programme to promote ba lanced sett lement development and conservation of natural resources and 
environment affected by sett lement development. 

i) Land Survey Act 1980 

The Land Survey Act highlights provisions for the organ ization of the land surveying profession and how 
thi s profession shall execute surveys for land registration purposes. The Act establishes the office of the 
Chief Surveyor who holds a public office and is delegated duties to: 

• direct and control all public surveys; 

• supervise and control other surveys, 

• examine and authenticate a ll general and particular survey plans; 

• take charge to preserve all survey records; 

• prepare, certify and issue any survey records req uired by members of public upon payment of 
prescribed fees. 
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In terms of the organization of the survey profession, the Land Survey Act (1980) maintains that there shall 
be a Land Surveyor's Board, consisting of the Chief Surveyor, as the chairman, and three other persons (if 
practicable, surveyors) appointed by the relevant Mini ster. The primary aim of the board is to grant duly 
qualified persons licences to conduct surveys in Lesotho. In addition, it defines surveyors' professionalism 
and undertakes any disputes again st surveyors and clients and takes di sciplinary action aga inst those 
surveyors who breach codes of professional conduct. 

j) Land Survey Regulalions 1982 

The Regulations provide guidelines on the issues that the Chief Surveyor's jurisdictions should include 
when formulating direction s to surveyors. It covers issues such as directing how to conduct surveys, 
authorization of survey techn icians, maintenance of the national geodetic network, checking quality of 
surveying instruments, deciding the coordinate systems to be used, etc. 

5.4 Inslilulional/ramework 

The institutional framework dictates all the necessary institutional structures in which changes in property 
and ownership structures of land rights will be effected . It is envisaged that most of these institutions will 
be directly involved in this multi-stakeholdership project. 

a) Dirf!ctorall! 0/ Landf, Housing and Urhan Developmenl (DLHVD) 

DLHUD, under the Ministry of Local Government (MoLG) was formed by the amalgamation of two public 
organizations, the Department of Lands, Surveys and Physical Planning (DLSPP) and Department of 
Housing and Urban Development respectively. Understanding th e roles of this joint Directorate necessitates 
scanning the activities of each ofthe organizations. 

• DLSPP: The Department comprises Lands, Surveys and Physical Planning divisions. The Lands 
division, headed by the Chief Lands Officer, prepares leases, sub-leases, servitude, li cences, mortgage 
transfers, valuation and recording of all land transactions (Le. juridical cadastre). The Survey division 
under the Chief Surveyor maintain s and safeguards the national mapping, and undertakes and directs 
(to public and private land surveyors) topographic and cadastral surveys. The Physical Planning 
divis ion which is managed by the Chief Physical Planner prepares overall physical development plans 
and advice on development proposal s and creation of layout plans of sites for new grants. In addition 
the Department consists of the Accounting section which is entrusted with collection of land 
administration revenue, including property tran sfer tax, various fees, ground rent, etc. In addition the 
"consultants from Department of International Development (DFID) under the institutional link 
arrangements with Ordnance Survey (UK) were called to assist"(Millennium Park Development 
Project Report, 2000: 2). Thi s assistance was on land management and land information system 
techniques training of the MPlDP personnel within the department. 

• Housing and Urban Development divisions: the Housing divis ion is headed by the Chief Housing 
Officer and is responsible for administration and implementation of housing policy and Government 
and private housing schemes. The Urban Development divi sion under the Chief Urban Development 
Officer, undertakes the administration of urban sanitation. In addition the divis ion undertakes 
administration of service, faciliti es and infrastructure development loans in Government and private 
housing schemes. 

b) Urban Land Commint!t!s 

The MPLDP is an urban development project and all the land transfer issues are supposed to be forwarded 
to the Urban Land Committee (UlC). In tams of Section 24 of the Land Act (1979), the UlC, a public 
institution appointed by the Minister, is the authority allocating land in the urban areas. Allocation is 
effected by the majority decision of the members. The Committee is composed of the Principal Chief and 
District Administrator or Town Clerk in a jurisdiction, the Commissioner of lands, and any other three 
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members appointed by the Minister. Land applications in the urban areas are addressed to the ULC. In 
addition, when the application is considered and an allocation effected, the landowner is issued with 
certificate of allocation Fonn C3. 

c) Village Development Council$ 

The importance of the Village Development Council (VOC) in the MPLDP is to faci litate land adjudication 
process by verification of existing property and ownership structures, as may be given on records and/or on 
ground. The VDC are delegated rights to allocate land in the rural areas, in terms of Sect ion 12 of the Land 
Amendment Order No.6 of 1992. The VDC exercises the allocation rights in terms of the majority decision 
of its members. Applications for either commercia l or industrial allocations however, are referred to the 
District Development COWlcil (DDC). OCC takes decisions in consultation with representatives from the 
DLSPP and the Chamber of Commerce and finally the approva l of the Minister. 

d) Land tribunal 

The Land tribunal, which is an admini strat ive land court, was established by Sect ion 64 of Land Act 
( 1979). A judge or magistrate chair the tribunal and are assisted with two assessors. The tribunal is 
delegated rights to adjudicate on adverse land-related claims, including: 

• refusa l of the Commissioner of Lands to a lease issue; 
• adverse claim on the title of land made avai lable for grant; 
• adverse claim in conversion of land titles, granting and creating any interest in land held; 
• appeals on di ssatisfact ion about the value of land and improvements asscsS(.-'d by the Government 

va luer ; 
• appea ls aga in st con fl icting claims for compensat ion payment for land set aside for public purposes; 

• appeals against payment of ground rent; 

Section 67-(1 ) gives a go-ahead to parties dissatisfied by th e tribunal judgement to appeal to the High 
Court. The tribunal will then fonn the primary land dispute resolution machinery for the MPLDP. 

e) Civil court$ 

These include the Magistrates Court, the High Court, and the Court of Appeal. These courts hear land
related cases: civi l land disputes and criminal offences like infonnal occupations and developments that 
take place in the MPLDP after the SDA declarat ion . 

j) The Land Task Force 

The Land Task Force (LTF) is the Lesotho Police Service arm which deal s with cr imes related to infomlal 
occupalion. The MPLDP managcmcnl team works hand in hand with th e LTF 10 clear infonnal seUlemenls 
with in the project area. 

g) Deeds Registry 

The Deeds Registry, headed by the Registrar of Deeds, is based under the Ministry of Law and 
Constitutional Affairs. It is entrusted to register a ll deeds in land and immovable rcgistrable property 
allocated by proper authorities. 
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h) The Maseru City Council (MCC) 

The MCC is an establishment of The Urban Government Act 1983 (Municipalities). The MCC is composed 
of democratically elected councillors. The MCC is delegated rights within the Maseru municipality to 
assume roles as a land authority. The land related tasks undertaken by the MCC include: 

• directing and conlTolling implementation and maintenance of all the required facilities, services and 
infrastructure required for urban Maseru; 

• assuming roles of rating including valuation; 
• facilitating and engaging in duties and responsibilities as land authorities (e.g. field inspections before 

allocations and adj udicat ion , etc.); 
• engaging in planning functions in the Maseru municipality; 

i) Land use planning 

The land use planning is placed under the Ministry of Agriculture. It deals with planning of the agricultural 
areas. 

j) Licensed private surveyors 

Licensed private surveyors undertake cadastral surveys for titling purposes. Their involvement in the 
MPLDP will be in the form of contracts from private developers, for any works but specifically 
implementation of land subdivision plan .... 

k) Finance Ministry, commercial banks andfinancial institutions 

The Ministry of Finance is supposed to fund the project management activities. Commttcial banks and 
financial institutions will be approached for project funding. These institutions maintain servicing of all 
credit facilities (e.g. loans, mortgages and collateral to ensure security of their investment). Donor 
organizations could provide donations for the project. 

I) Laotho Housing and Land Development Corporation (LHLDC) 

This is a government parastatal mostly involved in land expropriation and land and housing development 
schem es. This institution has shown interest to acquire land for development in the MPLDP area. 

m) Public Private hou!iing, facilities and property developers 

Creditable private housing and property developers are important organizations which undertake provision 
and installation of housing, facilities, services and infrastructure in the MPLDP. 

n) Community 

The community must be included in the project as they are liable to benefits in the success of th e project or 
being victims if it fails. Their stakeholdership is crucial in understanding what their main problems are, in 
such a way that programmes are prioritized according to their crucial needs. In the MPLDP the community 
has only a participatory role through its membership in the MPLDP Steering Committee but no decision
making role in the running of project. 
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0) Other Ministries and organizations 

Various Ministries and pri vate organizations are concerned and consulted during a llocation of interests in 
rights in which they are directly involved. These include the following: 

i) Trade, industry and Marketing Ministry and related organizations 

These organizations have interest in allocating land rights relating to commercial and industrial uses. 

2) Public Works and Tramport Ministry and other organizations 

They undertake consultancies in allocations, construction and regular inspect ions on th e public facilities 
installations and road networks. 

3) Natural Resources Ministry and other organizations 

Liaison is maintained between the project management regarding issues related to a llocation of interests in 
natural resources such as water, m inerals etc. 

4) Tourism, Sports and Culture Ministry and other organizations 

These organizations are concerned in consultation with a llocating interests related to tourism 
establishments (ag. national parks. game reserves, etc.), cultural venues (e.g. archives, museums, national 
monuments, etc.) and sports faci lities, including sports fields. 

5) Environmental Ministry and other organiZa/ions 

This Ministry and its subsidiaries provide the guidelines for a llocation, planning and developm ent against 
hazards to environment. 

5.5 Project Timeframework 

According to the Commissioner of Lands (N.D.: 3) the MPLDP is to take place in two phases, within wh ich 
several stages are defined. The project is currently at s tage 5 of phase I. The phases with their 
accompanying stages are briefly discussed below with a Gantt chart in figure 5.6 on page 66, illustrating 
the timeframe in whi ch project activities are envisaged to be accompli shed . 

a) Phase 1 

• Stage I: This stage was envisaged to take a month. Activities in thi s stage include local public 
awareness about the project, election of representatives of locals to the MPLDP Steering Committee 
(SC) and appointment of the project manager. It should be noted however that locals as stakcholders in 
the project are represented in the SC to commun icate th eir concerns and ideas, but can not in any way 
stop government decisions as mentioned in chapter 2 sect ion 2.4. 1.b (v) about the decision·making 
right in the project matters. During this stage, the SC will elect technica l committees, which will 
undertake feasibility studies and other technical tasks for the project as will be mentioned in the next 
sect ions. For the feasibility studies, technical comm ittees have to produce a project plan of action, 
wh ich will be assessed by the SC. 

• Stage 2: This stage involves assessment of the feasi bility studies by th e SC and selection of option s for 
th e developm ent of the MPLDP site. The stage is anticipated to take two months. 

• Stage 3: In two weeks the SC was to present the development options to the community and the 
rel evant authorit ies for approval. 
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• Stage 4: This stage involves preparation of the detailed plan and land subd ivi sion plan and was to take 
a month; 

• Stage 5: This stage marks the implementation of phase I. Project activities in this stage include the 
preparation and drawing of contracts, through requests for proposal (RFP) process. Undertaking the 
site works, reallocation and allocation of new parcels and installalion of services, facilities and 
infrastructure. are to be done at thi s stage. Fwthermore, during this stage detailed proposals and land 
subdivision plans will be prepared for phase 11 of the project . The anticipated duration of thi s stage is 
six 10 eight months. 

Phase 1 One month Two months Two weeks One month To project 
closure 

1. Stage 1 1. Public 
awareness 
2. Elections of se 
3. Feasibility 
studies 

2. Stage 2 1. Assessment 
of 
feasibility 
studies 
2. Formulatina 
development 
Iplan 

3. StaQe 3 1.Communitv 
and 

authorities 
approval 

5 . Stage 4 1. Preparation of 
detailed plans and 
land subdivision 
Iplans 

4. Stage 5 1. 
Implementation 
2. Preoaration of 
lohase 2 
I 

Figure 5.6 Showing schedule ofprojcct activities on Gantt chart 
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b) Phase 11 

This phase will carry on from stage 5 till the project ends. The stages involved in this phase were not yet 
clear during the Wldertaking of this research. It is envisaged to cover the release of other development areas 
with different land uses, for allocation till the end of the project. 

5.6 Project work breakdown structure 

Work breakdown structure (WBS) is a tool to planning and schedu ling a project. It entails breaking down 
project tasks to subtasks appropriate to be accomplished effect ively with the available resources in a 
reference time framework~ as noted in www.snc.cdn.lsocscilchairs/333/numbcr.html(2001). The upper 
level of the structure provides the goals to be achieved and sets out the sequence of the succeeding level 
tasks and subtasks in which such goals are to be achieved. Project activities employing WBS and 
incorporating legal, institutional frameworks in a time framework (i.e. in pre-proccss, rormal~process and 
post~process) are discussed below. The overall WBS or the MPLDP in a processes time framework is 
illustrated in figure 5.7 below in wh ich lower levels are not included. 
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5.6.1 P,e-procel's 

The activities in the pre-process are mainly those mentioned in stages 1, 2 and 3 in th e time framework .. 
These act iviti es in the pre-process of LR have been shown in chapter 2 to include project initiation. 
including the appointment of the initial project management team, and feasibility studies as shown in figure 
5.8 below. 

I. PTe-
pro<C" 

I 
I I I 

1.1 lo ililll ioo I 1.2 AppoinlmcnI o r 1.3 Feasibility 
I'MT sludies 

I -

I 1.1. II'ubliea\\'lI rcncss I 
I 

I I -- ] 1. 1.1 .1 Public I 1.1.1.2 Sigo posts 1 1.3. 1 Mulli-SC4.:1oraJ 
Galh ...... ings studies 

Figure 5.8 WBS for th e pre-process 

5.6.1.1 Project initiation 

The MPlDP is a land management project initiated by the Lesotho Government through the Ministry of 
local Government (MolO) with interest to deal with formal land demand and to curb informal urban 
sprawl, by providing formal housing and facilitics . The project management team made people aware of th e 
project by conducting public gatherings and putting signposts. The project organizational framework 
presented in figure 5.9 was adopted : 

5.6./.2 PMT 

This compri ses the project manager, the administrative and the technica l management staff appointed 
mainly from the DlSPP and the MCC. The PMT structure is di scussed below. 

a) Administrative team 

The administrative team is termed the Steering Committee (SC) and is awisaged to incl ude as many of the 
stakeholders who are mentioned under the institutional fram ework section as possible. Th is wil l include the 
fieldowners, local community. public sector agencies. the private sector in vestors and developers etc. 
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The se elects the project manager and he/she is the overall administrator and coordinator of the project. 

c) Technical team 

The technical team is appointed by the SC on the grounds of capacity and relevance to undenake the above 
subtasks mentioned in the work breakdown structure. The technical team comprises members from relevant 
institutions and set up the followi ng sectoral comminees: 

• Commerce and industry; 
• Environment; 
• Housing; 
• Services and infrastructure; 
• Land tenure and survey; 
• Land use planning; 
• Socia l facilities. 

5.6.1.3 Feasibility studies 

According to Ramonaheng (2000: annex c) the PMT's technical committees are to undertake the followi ng 
multi-sectoral feasibility studies: 

aJ Co1tUtU!rce and Industry Committee 

The comminee of Commerce and Industry has to perform feas ibility studies based on the estimates of the 
following factors: 

i} Existing and potential investment in commercial and industrial development in Maseru; 
ii) Types of commercial and industrial development proposed by the potential investors in 

Maseru; 
iii} Rental levels per square metre for prime and secondary commercial and industrial units by 

type; 
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iv) Existing and potentia l level of investment in com mercial and industrial development in the 
project area; 

v) Types of commercial and industrial development proposed by potential investors in the 
project area; 

vi) Rental levels per square metre for prime and secondary commercia l and industrial units by 
type in the project area; 

vii) Potential level of loca l employment that commercial and industrial development cou ld 
genemte in the project area. 

b) Envimnment Comminee 

This committee's tasks arc: 

i) Identi fi cati on of areas within the project area. which are unsuitable for development (e.g. 
dongas, steep slopes. or areas of outstand ing landscape, etc.); 

ii) Identification of any environmental constraints to the developmen t of other parts of the 
project area (e.g. topography, geology. ground cover, etc.); 

iii) Assessment of environmental implications for the provision of water supply and installation 
of public sewers within the project areas. 

c) Housing Committee 

This committee 's responsibi lities include: 

i) Assessment of housing needs for Maseru for the next five years; 
ii) Est imating the proportion of tota l needs required for high, mediwn and low-income 

households; 
iii) Assessment of the appropriate numbers and types of housing for the project area annually for 

the next five years; 
iv) Est imating the total land area required annuall y in the project area for the proposed housing 

targets; 
v) Considering alternative plot sizes and shapes, based on variations in the cost of servicing land 

at d ifferent density levels; 
vi) Considering options for relating land costs to plot size and shape based on the variations in 

the costs of servicing land at different density levels; 
vii) Considering options for developments by residents; 
vii i) Considering options for hous ing finance and credit appropriate to the needs of low-income 

households; 
IX) Est imating the possible surplus which could be generated from residential development for 

middle and higher income for cross-subsidies to low-income households. 

d) Services and infrastructure 

The committee will : 
i) IdentifY sources for water supply and capacity in th e project area; 
ii) IdentifY the sanitation options (e.g. public sewerage, pit latrines, septic tanks) for the project 

area; 
iii) Identi ty any constra ints on the supply of e lectricity within the project area; 
iv) Estimate the economic costs of installing individual plot water connections at different 

residential density levels (assuming plot sizes of 900, 600, 350 and 250 square metres) for 
individual plot connections to public sewers; 

v) Est imate the costs of roads for residentia l levels at eX isting standards for construction and 
rights of way (i.e. total reservation widths); 

vi) Consider opt ions for reducing road costs (e.g. land area required/widths of road reservations 
and levels of initial construction); 
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vii) Consider options for reducing total infrastructure costs by coord inating proposals between 
water. sanitation and road layouts; 

viii) Consider options for incremental infrastructure development (e.g. provision of water 
connect ions and public sewers, etc.). 

e) Social facilities Commit/ee 

This committee will : 

i) Identify the standard population catchment size for primary and secondary schools in the new 
residentia l areas of Maseru; 

ii) Specify the land areas required for both primary and secondary schools and any locational 
criteria. Indicate if school buildings and recreational open and can be used for community 
purposes; 

iii) Identify the standard population catchment sizes for primary health centres/clinics in the new 
residential Maseru; 

iv) Specify the standard population catchment sizes for public rea-cational spaces in the new 
residential areas of Maseru ; 

v) Specify the land areas required for primary health care centres/clinics and any locational 
criteria; 

vi) Specify the standard population catchment sizes for public recreational spaces in the new 
residential areas of Maseru; 

vii) Specify the standard populat ion catchment sizes for churches in the new residential areas of 
Maseru; 

viii) Specify the land required for churches and any location a! criteria: 
Ix) Identi fy any major social, sports or other rea-cational facilities (e.g. public recreational 

grounds, cinemas, theatres. tennis courts/clubs, golf courses, social clubs, etc) required within 
Mascru, which would be appropriate to locate within Maseru, and which would be appropriate 
to locate within the project area; 

x) Indicate the total area for each specified act ivity. 

j) Land Tenure, Survey and Valuation Committee 

The committee has to undertake the adjudication process and value all individual landowner's formal land 
and other immovable property in the project area by: 

i) Identifying all the existing land holdings/fields in the project area; 
ii) Determining the land market prices to estimate the values of all agricultural fields in the 

project area; 
Hi) Est imating the land market prices of the plots to be serviced in the project area. 

g) Land Use Planning Committee 

This committee will : 

i) Identify the types of development preferred by the local residents in the project area; 
ii) Identify options for efficient land use in the project areas (e.g. mixed land use, more 

compact urban development patterns. efficient road layouts, location and layout of 
social/commercial centres, etc.); 

iii) Explore options for reducing land development costs (e.g. reduced road reservations, 
incremental services, etc.); 

iv) Explore options for introducing a range of plot sizes and levels of servicing for all levels 
of housing demand (Iow. mediwn and high cost); 

v) Assess the potential benefits of introducing smaller plots. say of 250 square metres, to 
reduce costs for low-income households. 
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According to Ramonaheng (2000: 2) the results of the feasibi lity studies are supposed to be compiled in an 
'action plan' as the final document to be submitted to the authorities for approval of the project. The action 
plan must contain a draft scheme, which includes 

i) Map of land parcels in the project site to show existing use; 
ii) Landowner inventory; 
iii) Proposal for dealing with and coordinating action against illegal occupation; 
iv) Plans showing proposed land uses, including housing, commercial, road, drain, water, 

sewerage and elecrricity line networks; 
v) Proposed project boundaries; 
vi) Reallocation cases and reallocation plan; 
vii) Ca lculation of budget for compensation; 
viii) Distribution plan for compensation; 
ix) Advice on implementation programme; 
x) Development brief; 
xi) A statement of approval of the majority of landowners. 

5.6.2 Formal process 

The formal process involves formalizing LR agency, land acquisition for the project, land valuation, and 
land use planning as shown in figure 5.10 below. 

2. Formal process 

I 
I I I I 

2.1 Formalizing LR 2.2 Lalld 2.3 Land 2.4 LaJld Use 
agency Acquisition Valuation Planning 

Figure 5. 10 WBS for formal-process 

5.6.2.1 Formolizing Ihe MPLDP LR agency 

This process involves reinstatement and/or inrroduction ofmembcrs from relevant organizations, which are 
deemed to be important stakeholders in the project. The pnx;ess is continuous as the PMT evaluates its 
goals and adopts changes. 

5.6.2.2 Land acquisition 

The activities of land acquisition for the project take the form of figure 5. 11 on the next page. The 
procedure involves formal authentication of adjudication information as gathered during the feasib ility 
studies. This is fo ll owed by delimitation project boundaries. All the parcels within the project boundaries 
are compulsorily pooled by the declaration of the area as the SDA, through Section 44 of Land Act (1979). 
Individual landowner rights are revoked and the project site is registered under the Head of State. Lawful 
landowners are, however, entitled to substitution rights after the project within it,. or elsewhere, or to 
compensation. The Act further provides that any allocations and land developments undertaken without the 
Minister's consent in this area after thi s declaration are informal (Millennium Park Team, 2000: 2). 
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I 2.2 Land acquisit ion I 
I 

I I 
2.2. 1 AutllentiCll tion of the 2.2.2 Land pooling 
adjudication information 

I I 
I I I I 

2.2. t . lldcnlifica tion 2.2.1.2 Identification of 2.2.2.] Delimitalion of 2.2.2.4 Ot.-clarllion of 
offormal allocations inrormal settlcrs project boundaries SDA by land Act 1979 

Figure 5. 11 WBS for land acquisition procedure as extmded from figure 5.7 

In addition informal settlers identified during the feasibility studies are cleared to pave way for 
developments. Informal settlers are defined by Land Act (1979) sect ion 87-(1) as mentioned above. A 
distinction is made however for those settlements in which are in continuum of development. These 
settlements are given a right to be upgraded to a level of fonnality. Furthermore subjects pursuing land 
developments after the declaration of the project area, as the SDA will be served with court orders to vacate 
(i .e. for those implementing new developments after the declaration of the project area as SDA) or stop 
developments in the case of already developed parcels. If the subjects do not abide by the law, the former 
face fine, imprisonment, eviction and demolition of property executed by the MCC in the help of the LTF, 
while the latter are fined or imprisoned. 

In the cases whereby eviction of informal settlers seems inevitable for project purposes, the PMT has 
facilitated relocation to a nearby planned township of Khubelu given in figure 5. 12 above, by requesting 
DLHUD to give them first preference and low cost in allocation of sites in this area. 
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5.6.2.3 Land valuation and calculation a/shares 

I 2.3 Land va lUlltion I 
I 

I I I 2.3.1 Area del(:t"minalion I 2.3.2 Application of land market 
races to parcel areas 

Figure 5.13 WBS for calculation of shares in the project 

The ' land market rates' method mentioned in chapter 2 is adopted to determine the land values in the 
project. The process involves determining the areas of the fields from the survey diagram of fields 
produced in the action plan, and applying land market rates as shown in figure 5.13 above. Landowners 
contribute land to the project while all parcel developments are to be financed by the developers. 
Existing property values are also accounted for on wi lling buyer/willing seller price in cases of formal 
and defaclo recognized informa l senlers. 

5.6.2.4 Land use planning 

Land use planning in the MPLDP is aimed at achieving a planned settlement capable of accommodating 
housing, services and faci lities. Thi s should be done observing the above mentioned land use planning 
laws. The process includes delineation of project boundaries, zones, development areas and land 
subdivision plans as shown on figure 5. 14 below . 

• Delineation of project boundaries: A land use plan prepared during the feasibility studies was adopted 
as basis for deciding on the project boundaries. 

2.4 Land usc planning I 
I 

I I I I 
2.4.2 Delineation of 2.4.3 Zoning 2.4.4 Delincation of 2.4 .S Producing IlI nd 
projc:cl area boundaries development arcas subdivision plans 

I 
2.4.2.1 Existing 
land use plan 

Figure 5.14 WBS for land use plannmg process 

• Zoning: This involves partitioning the project area into areas of specific land use. The project area is 
currently zoned into residential, commercial, industrial, agricultural, institutional and open spaces. 
Integration of these land uses is supposed to follow planning regulations and environmental 
guidelines so that land uses do not intrude informally into each other. The Maseru Development 
Plan is the relevant guideline followed in zoning the area. 
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• Development areas: These are sizeable land subdivisions within zones and are delimited and allocated 
to developers. This delineation should follow Planning Standards and Guidelines of 1990 in such a 
way that development areas have sizes that relate land use to the population anticipated in the 
MPLDP. For example, institutional development areas should be in accordance with the terms of 
thi s regulation with relation to size ofpopulalion . 

• Land subdivision : These are land SUbdivisions within development areas delimited by developers and 
ready to be reallocated ()I" allocated to fieldowners or prospective landowners respectivel y. Land 
subd ivision plans should follow the Development Control Code 1989, as stated in the legal 
framework section above. A comparison to the examples in the LR review given in chapter 2 will be 
in places that are categorized as 'in continuum of development' (section 5.3. 1.2 (a». In thi s case the 
developer allocated such areas shou ld incorporate the existing households in the land subd ivi sion 
plan as much as possible. In this case a joint development occurs in which formal and informal 
sett lers are in stakeholdership with the developer. 

5.6.3 Post-proces~i 

The post·process of the MPLDP includes dispute resolutions, land developments, share of benefits and 
ultimate closure of the project as given in figure 5.15 below. 

I J . I'ost · proccs.~ I 

I I I I I 
3. 1 Appeals 3.2 Land I 3.3 Share o r I 3.4 Titl ing 3.5 Projed closure 

development bene fits 

Figure 5. 15 WBS for post·proccss 

5.6.3. 1 Appeals 

As shown in figure 5. 13 below the appeals activity involves legal action against illegal settlers (main ly 
those categorized wlder section 5.3.1.2 (b) and (c», attending to land di sputes and any other appeals 
relaled 10 dissatisfied fie ldowners and any parties pursuing land developments after the declaration of the 
project area as the SDA. The PMT has no interna l admin istrative land dispute or crimina l resolution 
mechanism, however it may facilitates any legal actions involved in the project to relevant courts. In 
case of illegal land developments, the PMT hands in a report to the L TF to instigate legal action in the 
relevanl courts and further execute court decisions such as evictions, attending to property demolition, 
etc. Other appeals are directed to the Land TribWlal, the Magistrate Courts, the High Court and the 
Appeal Courts of Lesotho as codified in the Land Act ( 1979) discussed in the institutional framework 
above. The dispute resolution machinery for the MPLDP is illustrated in figure 5. 16 below. Until end of 
year 2000 273 dockcts had been issued against informal settlers mostly of categories 5.3.2. J (b) and (c) 
(Millennium Park Land Development Project, 200 J: 4). 
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3.1 Dispute resolutiOl1 

I 
3. 1.1 Administrative 3.1.2 Judid al d i5pute 
dispute resolution resolution 

I 
I I I 

3.1. 1.1 Land tribunal 3.1.2.1 Magistrate 3.1.2.2 lI igh Coun 3.1.2.3 Appeal 
hearings Coun hearings hearings Coon hearings 

Figure 5.16 Land dispute resol ution WBS 

5.6.3.2 Land development 

I 3.2 .... Ad development I 
I 

I I 
3.2. 1 Housing I 3.2.2 Servicing I 

I I 
3.2.2.1 Scrvieeund 

3.2.1. I Housing inm.structure 
developments installations 

I I 
3.2.1.1. 1 RFPpro<:edures ;n 3.2.2.1.1 RJ."P 
awarding housing contracts procedures in a ..... rding 

$erYicing and 
infrastructure contracts 

Figure 5.17 WBS for the land development procedure 

Land development in the MPLDP is to be entirely guided by the PMT, ensuring that developments are in 
accordance with the planning regulations mentioned above. The PMT contracts credible private and public 
developers in the RFP procedure to undertake housing and servicing tasks in the project area as shown in 
figure 5. 17. Land developments include, among others, housing schemes and installation of various 
infrastructures, faci lities and services 8S mentioned in the project aims. Developers are formally allocated 
development areas with full title documents, as Section 47 of Land Act ( 1979) provides, in terms of 
housing developments. In cases of network services such as roads etc, servitude is registered where 
necessary with the service provider. The outline ofRFP procedure is given below. 
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The PMT is to announce 'Request for Proposals' (RFP) shown in appendix C in cognizance of Section 22 
of Land Act ( 1979) mentioned above to interested developers to tender for the development of each 
delimited development area or the installation of infrastructure and services in the project site. According to 
the Mi llenn iwn Park Team. (2000: 20) developers are supposed to include in their tenders the following: 

i) Mandatory perfonnance standards; 

il) General and special conditions or terms under which the developer will operate; 

iii} A time frame for construction; 

iv) A land subd ivision plan that wil l accommodate the landowners in the development area in 
the project site. Accommodating landowners may include equitable land reallocation within 
the developer' s land subdivision plan . In cases where the developer is allocated area of other 
land use than residential the developer cou ld provide options of equitable land reallocation 
outside the allocated development area or equ itable compensation; 

v) An environment impact assessment document that ensures that the developer will protect the 
public interest in achieving predetermined social and environmenta l benefits. 

The developers are supposed to engage in the following project construction works with their own project 
funding as specified by Ramonaheng (2000: 5): 

• All specified site works in the development areas; 

• Allocation of new parcels and leases to all affected households and prospective landowners. The 
parccls must include high, mediwn and low-income categories in the proportion as men tioned in 
section 5.1 above; 

• Completion of the in sta ll ation of all agreed infrastructures. 

5.6.3.3 Shoring ofbenefit~· 

3.3 Sharing ofbcncfits 

3.3. 1 Compensation ] .3.2 Reallocation of serviced 3.3.3 Profit sharing 
purecls 

3.3. 1.1 Valuation IS 3.3.2.1 Valuation of 3.3.3.1 Sale of 
in s<x:tion (3) above new parcels addiliOf\lll parcels in a 

subdivision 

Figure 5.18 WBS of sharing of benefits 

These activities are indicated in figure 5. 18 above and a brief discussion of each is given below: 
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I 3.4. 1 Titling I 

3.4 .1. 1 Land registrat ion 
and change ofowncrship 

I I 
3.4 .1. 1. 1 Application to 3.4.1. 1.2 Application to 
ULC for Fonn C Commissioner of Lands 

f()( Lease 

Figure 5. 19 WBS for tilling activity 

5.6.3.5 Project closure 

The project wi ll be closed and all other land related matters such as land taxation would have to be handed 
to the relevant authorities. 

5.7 Concluding remarks 

In this chapter the MPLDP project management, legal, institutional and time framework structure is 
discussed. The importance of studying the project management structure li es in the understanding of the 
environment that LIS wi ll work within . Project goals, problems and aims were discussed. U was shown that 
provision of housing and services arc the goals of the project, that is, to cater for urbanization and to curb 
urban sprawl. The ways in whiclt these goals are to be achieved are highlighted. Furthennore. the legal and 
institutional frameworks in which the project is supposed to run are discussed. Legally, the main land 
tenure and land use planning statutes were considered. These focussed more on allocation of land rights and 
land use planning in w-ban areas. Discussion of these statutes is again in cogn izance of the fact that the area 
in question is located in the urban periphery and it is evolving into an urban township as a result of the 
project. The main evolution is progressing from the existing customary tenw-e and informal tenure into 
statutory tenure systems. 

The aspect of informal settlements in the project area as a deviation from the LR review given in chapter 2 
was highlighted. It was shown that those simpler model approaches discussed cannot be easily 
implemented without attention to problems of informal settlements predominant in third world countries. 
Thus this aspect was touched in every applicable section in this chapter and ways used by the PMT and 
arguments supported by literature were provided in which the complexities these infonnal settlements pose 
to LR procedures can be overcome. 
Furthcnnore, all the necessary institutions in which project activiti es were of interest are mentioned. h is 
shown that the institutional fram ework contributes strongly towards the part these institutions play in the 
project activit ies. The project time framework is discussed. WBS is then employed to unpack the project 
activities and these activities arc broken down into time framework, integrated with the lega l and 
institutional issues as regarding the subtasks involved in th e project. 

In concluding this chapter it is also necessary to give a brief compar ison of the MPLDP with the LR 
review given in chapter 2. 
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• LR approach : The MPLDP exhibits <building supply type' with a mixture of <new town type', 'sprawl 
prevention type' . 'New town type' applies in conditions where most of the land is undeveloped and 
rezoning applies at massive scale to accommodate more land prospective subjects and a variety of land 
uses. This massive rezon ing to allocate land to a vast majority of people is highlighted in the case of 
China in chapter 2 

'Sprawl prevention type' is applicable in curbing eruption of sparsely populated settlements, in 
predominantly agricultural land resulting from informal scramble of land due to recent opportunities 
introduced within and around the project area. A comparable situation was highlighted in chapter 2 
about how urban sprawl of sparsely developed sett lements in California and Florida in the United 
States, which became an impediment to a later development were unified and redeveloped with the use 
of LR .. In thi s instance demolition of informal property and eviction will be inevitable in places 
rezoned for other land uses such as industrial, institutional elc and to provide a planning that can cater 
for a larger number of people. 

<Sprawl prevention type' also holds as a model in the areas of continuum of development where 
upgrades will be implemented to curb informal expansion of initially formal settlements into primary 
agricultural land. In MPLDP as also shown for the Mabote project case, is the fact that statutory law 
fails to address informal settlement question due to apparent political, economic and social issues. In 
this case common law is applicable in which informal settlements are given de facIo recognition of 
rights. This is a case not highlighted in the review of LR in chapter 2. 

• Project initiation: the Government of Lesotho initiat es The MPLDP project and therefore a public 
sector concept. In this capacity the government further undertakes preliminary feasibility studies 
through elected multi-sectoral technical team. Thus the need, preliminary suitability, interest and 
impulse to initiate MPlDP project are a government concern. In tenns of preliminary project 
feasibility the government as initiators take the task, as they need to see the project succeed from its 
initial stages. Developers undertake the site-specific suitability studies aiming at improved efficiency 
in construction works to minimize costs and maxim ize their profits. The profitability, however is of the 
private sector, which is awarded the development rights, and the subjects involved in the project. This 
is comparable to lR initiated by governments such as a mention of Japan in chapter 2. 

• Decision-making power: Decision-making powers are invested in the Government and the community 
has only participation rights in the MPLDP. This is s imilar to LR projects undertaken in Germany and 
Western Australia in which governments are initiators and the decision-making powers of the involved 
subjects are very weak. It is in this case where the governments are entrusted to take meaningful 
decisions for publ ic interest. 

• Organizational structure: The organizational structure can be described along these lines. The project 
manager is the executor or the agent, the SC is the general assembly of all the stakeholders and the 
technical team being the LR board which is appointed by the SC to undertake specified tasks on behalf 
of the SC. The executor and general assembly are tenns discussed in chapter 2. 

• Land acquisition : The land acquisition procedure in the MPLDP is statutory and follows land pooling. 
It also encompasses the acquisition in whole of the landowner's parcel. LR in lesotho is undertaken 
under ordinary land laws, rather than one singling out lR specifically, as it has been shown in chapter 
2, for countries like South Korea, Japan or Germany. 

• Dispute resolution mechanisms: The administrative Land Tribunal undertakes all appeals in the project 
first. and further appeals are forwarded to the judicial or civil courts. This is similar to the Swedish 
procedure as was discussed in chapter 2. 
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Important to note in thi s case is the fact that although dispute resolution in terms of informal settlers 
both common law and statutory law apply as mentioned in section 5.3.1.2. As opposed to the western 
and eastern examples given in LR review in chapter 2 the MPLDP exhibits typical third world country 
characteristic in which change from customary to statutory tenure became inefficient. During time of 
inefficiency, informal tenure system remained de-faclo and at larger scale in which application of 
statutory law tends to upset the current political, social and economic structures of the government and 
the society. Thus it becomes inevitable to apply common law (in form of de faCIO recognition of 
informal settlements) in a way in which when such upsets become apparent common law be used to 
resolve disputes such as in those settlements which are in continuum of development. 

• Land developments: Site works in the project area are a PMT rote through RFP's or contracts to 
private and public developers. The PMT further oversees that activities are done as agreed and 
forma lly. This approach is similar to that adopted in Germany and Western Australia where the public 
sectors are responsible for all the developments, often through necessary issuance of contracts to 
private sector; 

• Sharing benefits: In tenns of sharing project benefits and profits, private developers, as the prime 
developers, enjoy all the profits accru ing (including proceeds of allocating extra parcels) from the 
project while landowners enjoy equitable serviced parcels. This is also the case in Germany where 
local authorities as the prime developers in development enjoy all the profits. 

Mentioned in chapter 2 was that in LR projects no party in the stakeholdership is to suffer loss. 
Regrettable, to loose however in the project is those informal settlers who disrupt the project by 
developing their sites after the declaration of the area as SDA. In this case their ignorance 10 law will 
unfortunately cost them eviction, demolition of property, fine and or imprisonment . Thus strict 
monitoring of land developments in settlements manifested with high rate of informal land deli very is 
important because LR is mentioned in chapter 2 to benefit every stakeholder in the project. 

Thus the MPLDP exhibits most oflhe characteristics of LR projects run by public sector organizations. 

83 



Chapter 6 

MPLDP system analysis 

6.0 Introduction 

System analysis stems from the assumption (which most of the time is apparent) that a system is nol 
performing efficient ly. In order to identify the ineffi ciency of the system one looks first at the system input 
and anticipated system output in the timefi'amc. If there is inefficiency in a system, usually backlogs, and 
bottlenecks in the system deliveries. System analysis is therefore employed to find the problems and the 
constraint that cause bottlenecks and backlogs. Investigation of such problems and constraints follow a 
structured systems analysis methodology as was mentioned in chapter 4. Such a methodology includes 
requirements determination and structuring ofthe requirements which is the focus of this chapter. 

This chapter presents MPLDP system analysis. This analysis arose from the apparent backlogs and 
therefore bottlenecks in the activities of this project. The first stage in this system analysis was to 
investigate the requirements of the system. A requirement determination fact-finding mission was 
conducted, in which the major focus was on how the project activities are executed and how information 
was management. In addition, information including project publications, legislation documents guiding 
the project activities and other mi scellaneous information (political background. and resources including 
human and technical) was compiled . This invest igation formed the basis on which to identi fY the cause of 
the bottlenecks and any constraints that make the system ineffect ive. 

The information flow in the system were further analyzed using various tools. Data flow diagrams (DFD) 
and data dictionaries (DD) were employed. OFD is used to depict how data and information flow between 
processes, and how such data is processed, stored and retrieved. DD provides description of data. data 
storages and processes. From this ana lysis using OFO and DD, a visual representation can be accomplished 
so as to determine where constraints and problems might occur. A structured approach is further pursued to 
assemble MPLDP requirements in such a way as to recommend improvements. Tools such as information 
architectuTe are used for this purpose. 

6./ The MPLDP PMT composition, functions and info,.mation management 

As mentioned in chapter 5, the PMT is the main coordinator and administrator of the project activities. It 
was also mentioned that the PMT consists of various committees that are allocated different tasks to 
perform in order to achieve the objectives of the MPlDP. Below is an overview of the structure and 
functions ofcach of the committees constituting the PMT as deduced from the analysis. It was mentioned 
in the last chapter that, during the time of undertaking this research the project was at its fifth stage and the 
activities engaged in so far and the anticipated will be discussed below going through each committee. 

6. 1.1 Land lenU,.e, survey and valuation commillee 

a) St,.ucIU,.e 

The Chief Surveyor heads the committee on secondment trom the DLSPP. The committee further includes 
members trom other relevant private and public organizations. 

b) Functions 

The committee undertakes the administration of land allocation, including adjudication prior to land 
acquisition, demarcation of project and development area boundaries, and land valuation. In addition the 
committee oversees compensation and reallocation issues in the project. The committee keeps land records 
including landowner inventory and accompanying graphical cadastre and land value records. Further the 
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comm ittee has been tasked to incorporate into their graphical cadastre land subdivision cadastral plans 
which are received from the developers and associated land values. Below is an overview of the functions 
of this committee. 

/) Adjudication procl!Sl' 

The adjudication process involves identification of the rights and inlerests in parcel, ownersh ip of rights 
and interests and parcel status, prior to land transfer. In order to cany out adjudication as reviewed in 
chapter 3 the committee undertook the following: 

• Determination of the spatial location and status of the acquired parcels: The spatial location of parcels 
is necessary to identify parcels to be transferred, The status of parcels is necessary to ascerta in that no 
boundary conditions have been tampered with to a llow fraudulent claims of compensation, land 
disputes or encroachments. Most of the parcels in the project area were allocated in customary tenure 
and infonnal tenure where in most cases formal records are not kept. 

For parcel identificat ion and further record keeping, The Airttaft Operating Company (AOC) of South 
Africa was engaged to map the project area, employing aerial photography, The product 
orthophotograph was a series of (geo-referenced and rectified in Lesotha geodet ic system) digital 
images of the project area supplied on CD-ROM in standard TI FF format at I :2500 scale with 
accompanying TFW world files. From this orthophotograph the Land Tenure and Survey Committee 
undertook a general boundary survey of the parcels within the project area. Barry (1999: 14 1) quoting 
(Kraus, 1993: 233-236, Barry and Mason, 1997) maintains that well-defined point features such as 
houses and fence corners at such scales of aerial photography can yield planimetric accuracy in the 
order of 10 to 20 centimetres. This accuracy is good enough for the adjudication process. 

The genera l boundary survey was done in adherence to sect ion 10 and 14 of the Chief Surveyor's 
directions and authenticated as such by the Chief Surveyor in his capacity as head of the Land Tenure 
and Survey Committee. The Chief Surveyor's directions (N. D,; 2 1) state thal every plan or overlay at 
scale I: 2500 will be allowed as a base to undertake general boundary surveys. Sect ion 10 of the 
directions further provides that general boundary surveys must provide information sufficient to 
identi fy without reasonable doubt the properly maintained boundaries of a parcel formally allocated. In 
addition such information should include fair measure of the area for purposes of valuation for 
calculating ground rent, etc. Sect ion 14-(a) also provides that features such as precisely defined walls, 
fences are allowed to mark genera l boundaries on ly if they are properly maintained, to leave in no 
doubt the extent of the parcel concerned. 

For this survey the seasona l marsh mentioned in chapter 3 was adopted as the general boundaries of 
the fields and was both identifiable from the orthophotograph and vcrified on the ground (Check this 
seasonal marsh al boundaries of fie lds on figures 5.4 and 5.5 on pages 57 and 58. But for those areas in 
which the field boundaries had been destroyed due to high rates of households property developments 
(areas of de/aclo recognition of rights of informal settlements), property boundaries were identified on 
the orthophotographs and further veri fied on the ground. In both these cases where boundaries were 
not identifiable on the orthophotographs Global Position in g System (GPS) was used for data capture. 
Printed hardcopy of the orthophotograph was used initially to draft general boundary surveys 
diagrams. The boundaries captured by GPS were further used to update the delineation on the 
orthophotograph. Verification from site visits culminated in the corrections of some of the boundaries 
and later on-screen di gitizing of these cadastra l plans (us ing Arcview) of the field boundaries, which 
were further examined and adopted as dejure field boundaries. Furthermore field arcas were calculated 
automatically using '[Shape]. RelurnArea , function in Arcview. The Committee is in possession of the 
hardcopy cadastral plans and a digitized copy in Arcview shapefile format as shown in figure 6. 1 on 
the next page. 
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Figure 6.1 Field cadastral plan kept by the Land Tenure and Survey Committee in Arcview. 
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• Identification of the rights. inte.-est and ownership: A site visit was organized at which each field or 
property owner or person having registrable interest in land was called forward to pinpoint hislher 
parcel of interest. [n addition ' Fonn C' which is a cert ificate of allocation in the then rural area was a 
requirement to ascertain land ownersh ip (a specimen of ' Form C' is provided in appendix D). Loca l 
chiefs and VDC verified landownership information . These resulted in compilation of landownership 
inventory, which included landowner details and title status cross-referenced to a parcel which were 
then delineated 00 the hardcopy orthophotograph. At this stage any apparent deviations from th e 
delineated orthophotograph with the ground situation were corrected. Figure 6.2 is an extract from the 
Feature Attribute Table of the fields mentioned above~ in which , the committee keeps the digital 
version of the landownership records. There are cases however, where landownership was disputed. 
Accordingly, parties that di sputed ownership to land were noted and forwarded to appropriate di spute 
resol ution machinery. 
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Figure 6.2 Presents how the commiltee keeps its automated landownership records in Arcviewas 
part of feature altribute table (FAT) of the field general boundary surveys. Names had 
been intentionally omitted for privacy. 

• Identification of informal settlers: The categories of informal settlements di scussed in chapter 5 
(presented in sect ion 5.3. 1.2) hold in the identification and further treatment of informal settlers in the 
project area. But to make the procedure in whi ch it was possible to unpack and gauge the informal 
settle ment problem as relating to statutory land law, the following were informal settler issues 
investigated. 

i) Those whose househo lds encroached informally into agricultural fields. 

ii) Those without possession of allocation certificates (Form C) and whose a llocat ion could not 
be verified by local chiefs or VOC. 

iii) Those in possession of Form C but who could not have reached the required age for land 
allocation prior to promulgation of the Land Act 1979 when the land allocation rights were 
stripped off from the chiefs. This showed situations whereby such a llocations were done post 
1979 and chiefs as de/acto land authorities had deli berately backdated allocation certificates 
to corrupt a llocation procedures. 

iv) Those pursuing land developments after declaration of the project area SDA. 

2) Project boundary demarcation 

The committee performed dennacation of the project area boundaries by fixed boundary survey method. 
Trimble O loba l Positioning System (OPS) was used in differential, real-time kinemati c (RTK) mode for 
thi s purpose. CWTier phase was observable and the GPS was operating at dual frequency (LI and L2). 

The Land Tenure and Survey Committee were shown the project boundaries by the Land Use Planning 
C ommittee on the site, to which the com mittee members placed standard pegs and surveyed them as de j ure 
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boundary beacons of the project area. The beacons were surveyed using GPS 'stop-and-go' real-time in 
differential mode as mentioned above, in which an accuracy ofO.OO lm in horizontal posit ion in g was pre
set, and the occupation tim e at each monument was detennined by attaining this accuracy. Krynski ( 1997: 
186) describes ' stop and go' as a GPS semi-kinematic survey in which a large number of boundary points 
can be rapidly surveyed with in a short period of time. Two to four epochs can be collected to get a fi x 
(coordinates of boundary monument on reference frame) . 

Data was down loaded from the GPS receiver into the 1'50 software in Rinex file forma t written in ASCII 
text file format. A survey fi le of the project boundary includ ing a print out of the cadastral plan together 
with survey computations are sent to DLSPP for examination . When the survey passed, the graphical 
component of the project boundary from the TSO was converted into Data eXchange format (DXF) fonnat 
and migrated into Microstation where the other relevant project's graphical cadastre was stored. Later after 
th e acquisition of Arcview software, there was another migration of graphical cadastre component from 
Microstation into Arcview. Arcview is compatible with Microstation DGN format or a conversion to DXF 
fonnat can be done if necessary. but for editing purposes, the DON or DXF formats had to be converted 
into Arcview shapefile format. It is envisaged that the committee wi ll update its cadastre in Arcview with 
examined land subdivision cadastra l plans from private surveyors hired by developers. 

Although the G PS surveys are not codified in the Chief Surveyor's directions. this method was allowed by 
invoking Land Survey Act ( 1980) Section 3-(1) providing that the Ch ief Surveyor can direct and control all 
public surveys. Thus with this section the GPS survey of the project boundary was allowed by the Ch ief 
Surveyor. According to the Chief Surveyor's direct ions (N.D.: 12) the dimensions of cadastral plans require 
depiction in metres and hectares as lUlits of length and area respectively. All the mappings are required to 
be in the National Grid. The National Grid is based on national network, which is ''Gauss Con formal 
Projection Two-degree Belts (Lo 27 degrees and Lo 29 degrees) for Lesotho using the Clark 1880 
(modified) spheroid" (Chief Surveyor's directions, N.D.: 12). The Chief Surveyor's directions provides that 
where national geodetic control does not exist, arbitrary local grid can be adopted and be noted for its usage 
in production of cadastral plans. Therefore necessary transformation was done to move from the GPS WGS 
84 ellipsoidal project boundary beacon coordinates to the required national grid system. 

3) Valuation 

Fixed land market rates were used to value fields in the MPLDP. Identification of the fields to be valued 
was accomplished by reference to the general boundary cadastral plans produced as described above. 
Appropriate land market rates were applied to the parcel area and the product of both maintained as 
recorded as the formal value of the fields and property in the project area. In addition the property offormal 
and de/acto recognized informal settlers were valued according to the willing buyer willing seller price and 
kept as formal property values. 

At the time of this research. parcel values were detennined automatically by multiplying parcel areas as 
depicted on the analogue examined cadastral plans with land market rates in spread sheet programs 
including MS Excel as provided in appendix E. Committee members use computer printouts of these 
records to perfonn their assigned tasks. 

4) A dministering reallocation and compensation 

Reference is made to landownership and land value records to verify equitable reallocation and 
compensation. Land values and property values of the original parcels and property respect ively are 
matched with those of reallocated parcels and/or com pensation and discrepancies noted. Further 
recommendations are made to resolve discrepancies as provided by the law. Moreover, the allocation 
process is monitored to ensure that fonna l land transfer procedures are followed. This procedure is 
recorded in landownership records. 
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5) Di:lpute resolution 

The committee has responsibi lity to fac ilitate appeals arising from infonnal settlements, land disputes 
a ll ocations and compensation. An inventory of appeals in form of lega l records is kept in which all the data 
regard in g the above appeals are recorded. The inventory of appeals is first compi led manually and 
committee members further make their own automated copies in various Microsoft programs. A brief 
description of how appeals are handled in the project is given below: 

• Dealing with informal sett lers: An extract from inventory of informal settlers is handed over to the 
LTF with an accompanying location map from the orthopholograph printout. The LTF instigates lega l 
act ion against informal settlers and further serves them with summons, court orders for evict ion, 
restrictions and/or demolition of property on pursuing developments (see appendices A and B for these 
documents). The committee receives copies of the court orders from LTF and updates its appea l 
records. 

• Land disputes: The committee facilitates land disputes by ensuring that dispute applications are 
forwarded in time to the Land Tribunal and other courts. Speeding up land disputes is crucial in order 
that reallocation be concluded and compensations paid promptly to legal landowners. The committee 
records verdicts and where necessary (if the verdict results in new landownersh ip as opposed to the one 
recorded) the landownership records are updated according to the verdict. 

• Reallocation and compensation disputes: Landownership and land value records are used to verity 
equitable reallocation and/or compensation effected by developers to the landowners. In cases of 
discrepancies, di sputing parties are made aware of the law in wh ich further disputes are forwarded to 
civil courts and verdicts are received in order to update the appeal, compensation and landownership 
records. 

6.1.2 Land Use Planning commillee 

a) Structure 

The Chief Physical Planner seconded from the DLSPP heads the committee and is assisted by subsidiary 
staff drawn from DLHUD, MCC, Land Use Planning, etc. 

h) Functions, data processing and information ~1orage 

The committee is tasked to prepare, produce and direct overa ll physical land use plans for the project. To 
accom plish this, the commi ttee undertakes the follOwing tasks for the project: 

• Determining existing land uses: An orthophotograph was used to analyze the ex ist ing land uses in the 
project area. A detailed land use plan was del ineated on a printed copy of the supplied digital 
onhophotograph. Features delineated included topographic and natural features such as dongas (natura l 
trenches arising from soil erosion), property developments, and political boundaries. These land uses 
were further verified on site and delineated on the digital orthophotograph. 

• Determining project boundaries and delineation: The project boundary layout plan is produced by 
drafting on a hardcopy printout of the digital orthophotograph. The layout plans were then later stored 
digitally in Microstation . These were further migrated into Arcview. A copy ofa digital version of the 
project layout plan is given in figure 6.3 below on the next page. 

• Zoning: A layout plan of the project area was parti tioned into large parcels defining zones of different 
land uses. The process involved draft ing zoning plan on hardcopy and later on-screen digitizing in 
Arcview. Care was taken that all the laws, acts, regulations and policies related to land use planning as 
ment ioned in chapter 5 are observed. This was to avoid informal encroachment of land uses that can 
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resu lt in environmental hazards. The project area is zoned into residential, commercial , institutional, 
agricultural and open spaces as shown on figure 6.4 on page 91. 

- 2 4 9830 -252 000 

Figure 6.3 MPLDP boundary layout plan 
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Figure 6.4 Zoning plan of the MPLDP 
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• Defining development areas: Development areas will be delineated on manual hard copy zoning plans, 
and after being examined they will be digitized and stored in Arcview in shapefiles. An example of 
development area created in this research is given in figure 6.5 on the next page. 

• Fonn ulatin g guidelines and examining land subdivision plans: Developers allocated development areas 
will be issued planning specifications included in RFP and thereafter their layout plans, shown in 
figure 6.5 below as an example, are examined accordingly and kept by the committee. The researcher 
created figure 6.5 on the next page. 
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Fgure 6.5 Development area and land subdivision plan 
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6.1.3 Environmental committee 

a) S tructure 

The committee includes membership from the Ministry of Health, DLHUD, MCC, National Environmental 
Secretariat (NES), Water and Sewerage (WASA) and the District Secretariat (OS). 

h) Functions. data processing and information storage 

The committee provided a report of all areas that are environmenlally unsuitable for land uses proposed for 
the project . Based on the report, the comm ittee provides environmental specifications for planning and 
development to ensure that environmental hazards that are to be met and those to be brought about by the 
developments are avoided . To ensure that environmental specificat ions are met, environmental impact 
assessment (EIA) documents, cadastral plans and layout plans are examined with all further site 
inspections. Overall, the committee performs the following tasks: 

• Updating the existing zoning plan: The zoning p lan is updated to del ineate areas that are unsuitable for 
development due to anticipated environmental hazards. Delineating such areas on the analogue zon ing 
plan does this, and later on the digital land use plan . For example the dooga land use depicted on figure 
6.4 above is a non-development area and was delineated by this com mittee. 

• Provision of environmental specifications and examination: The comm ittee gives specifications related 
to planning and development. This includes among others buffer zones between land uses. Buffer 
zones are reserved areas given in distance from a specific land use within which other land uses are not 
supposed to encroach for example ' way leaves' and ' road reserves' etc. Examinat ion to ensure that 
specifications are met will involve scrutinizing the submitted EIA documents from developers and 
furthtt s ite inspections to validate them. 

6./.4 Housing colfUtlittee 

a) S tructure 

The comm ittee headed by the Chief Housing Officer from DLHUD, is composed of members appointed 
from among the local chiefs, community representatives, DLHUD, Mee, estate agents., Lesotho Housing 
and Land Development Corporation (LHLDC) and the Department of Statistics. 

b) Functions 

• Housing demand: Land application s" urbanization and current states of the informal settlements in 
Maseru are factors of innuence determining housing demand. The comm ittee undertook research on 
housing demand for the project life and provided results to land use planning to provide planning that 
will take housing demand into consideration. Housing demand was analyzed from land applications 
from the Lands division of DLHUO while the overall urbanization was analyzed from the Department 
of Statistics. From this a comprehensive housing demand data is compi led and stored manually and in 
computer fil es; 

• Identifvin2 methods for housin g subsidy: The committee has to evaluate, formulate and identify 
sources of housing finance, and subsidies and credits that will suit low-income housing. These are 
meant for "owner-managed' and 'assistance to owner-managed' housing. Data for these housing types 
are analyzed from the housing tender strategies provided by developers. Records for subsidies are kept 
manually. It is primarily the developer's duty to provide for housing finance. 

• Specifications on housing and supervision: Housing specifications wi ll be provided on the RFP issued 
to the private housing developers. These may include required housing units, proportions of mixed 
housing and basic housing services to be provided by the developer like water, sewerage etc. In 
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addition the developer's tender documents will be exam ined accordingly. Developers are to be 
furnished with a layout of the development area to be allocated, a list of the fieldowners and a plan of 
fields (with accompanying field values for equitable compensation) that existed in that development 
area. 

• Advertising available allocation sites: In accordance with the Land Act (1979), sections 2 1 and 22 (as 
mentioned in chapter 5) provide for the committee to place advertisements in local newspapers of 
avai lable residential sites for grant, with cadastral plan of the parcels and their area and values. 

6.1.5 Infrm·tructure cOmnUttee 

a) Strul:ture 

The proposed structure of the comm ittee includes members from the DLHUD, Lesotho Electricity 
Cooperation, MCC, Roads Branch, and WASA. 

h) Functions, data proce..\'Sing and informotion storage 

The committee plans and is further tasked to supervi se installation and construction of a ll the necessary 
faci lities to meet the LR object ives has responsibility for the following activities: 

• Feasibility studies and planning: This committee plans the preliminary identification of sources and 
connection points of a ll the line services (roads, telephone, electricity, sewerage, water, etc) for 
introduction in thc project area. 

• Contractin g service in sta llations: The committee will advertise any contracts for installation of 
infrastructure in the project area in newspapers and IITN gazettes. The committee provides types and 
specifications for installation of services and infrastructure and this wi ll be attached on the RFP. 
Developer tenders will be scrutinized and contracts awarded to the most convincing developer. The 
committee will also undertake site inspections to check that specifications are adhered to. 

6.1.6 Social facilities committee 

a) Structure 

The committee includes members from the DLHUD, MCC, Ministry of Educat ion, Ministry of Hea lth, 
Ministry of Tourism. Recreation and Culture, and the Sports Council. 

h) Functionl", data processing and ltorage 

The committee plans the introduction of social facilities for the MPLDP. Planning requires that every 
facil ity should be introduced based on the population to be accommodated in the area according to the 
Planning Standards and Guidelines (1990). Therefore the committee needs dala of future household 
numbers. The committee will further announce contracts for construction of socia l facilities including 
schools, health centres, etc. in local newspapers, IlTN gazettes and RFP. RFP will be accompanied by a 
list of original fieldowners and land values to be used by developers for compensation . 

6.1.7 Commerce and industry 

a) Structure 

The committee is made up of members from the Basotho Enterprise Development Cooperation (BEDCO), 
the Estate agents, the Lesotho Chamber of Commerce and Industry (LCCI), the Lesotho National 
Development Cooperation (LNDC), MeC, Ministry of Tourism, Recreation and Culture. Ministry of Trade 
and Industry. 
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b) Functions, data processing and storage 

The committee plans introduction of commercial and industrial developments. Data for future households 
form s the basis for planning for commercial services, as provided by the Planning Standards and 
Guidelines ( 1990). Planned commercial and industrial uses are contracted to developers through RFP 
procedures. Accordingly the committee examines developer tenders and awards contracts. 

6.2 Systems requirement determination methodology 

The methodology utilized in this research was a mixture of structured and unstructured interviews and a 
further questionnaire. The intention was to have first a one to one interview with each avai lable stakeholder 
who will use or be served by the system and furthermore administer a questionnaire in which some of the 
crucial facts can be cross·checked. This was planned hearing in mind that a group interview would have 
also been much helpful in which most stakeholders in the use of the envisaged LIS are present such as in 
joint application design. But this seemed impracticable as most of the stakeholders were working part·time 
in the project while they also had important commitments somewhere. lastly, I later observed in some 
cases how the PMT were undertaking their duties and mostly in offices and important observations noted. 

a) Interviews 

Due to time factor in most cases appointments were not even prepared and most interviews were a surprise 
move on stakeholders and especially the PMT. Most people whom I was acquainted with agreed to be 
interviewed on the first visit, however those whom I was a stranger to, booked for other appointments. 

During the interview session the initial questions were structured and later a free flowing atmosphere of 
conversation where tim e was available to do so. Furthennore, other project publications and related hard 
and soft copy were requested, which in most cases were easi ly available except for those not ready at the 
time like the layouts and cadastral plans of the development areas and land subdivision plans. 

b) Questionnaires 

Structured questionnaires were prepared (see appendices F and G). This was done to ensure that only 
relevant information was collected and facts of the interviews are crossMchecked. The questionnaire method 
did not materialize well as on the set date to collect them the interviewee was not around or had forgotten 
either deliberately or unintentionally. As the project had sensitive political issues mostly on informal 
settlements, land acquisition and compensation some did not want to involve themselves in the fear that I 
would tarnish their reputation in the public, especially in the eyes of the MPLDP community. 

Thus from the results of the requirement determination methods the activities of each committee are 
high lighted as above and in cognizance of the management, legal, institutional frameworks, the infonnatioo 
requirements of the system are provided in table 6.1 on the next page. 
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Table 5. 1 A summary of the land infonnat ion requirements for the MPLDP system 
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6.3 Structuring system requirenumts 

Structuring systems requirements uses visual tools to present information collected during system s 
requirements. In addition, the visual tools facilitate structuring the requirements in such a way as to allow 
the analyst to restructure information flow further in order to identi ty weaknesses, and to improve and 
optimize, information management. Such tool s include DFD, E· R diagram s, relational matrices, etc. 

6.3.1 Information planning 

Information planning provides a way to restructure informatioo for a system. According to Chi lutya (1997: 
43) and Hoffer et aI., (1999: 168) informat ion planning entails: 

• orderly means of assessing the information needs of an organ ization ; 

• defining subsystems of closely related activities within a system to accomplish an effective flow of 
information; 

• defining interfaces between subsystems so that they can interact as part of a larger system; 

• p lanning efficient databases and technologies that wil l best satisty the needs of an organ ization . 

Typical information planning can be achieved by the use of " Business System Planning (BSP), a structured 
approach designed by International Business Machines (IBM) to help organ izations establish information 
plans that satisfy near and long tenn information needs" (Chilufya, 1997: 43) posits. Information 
Arch itecture can be employed for these purposes as described below. 

6.3.1 Information Architecture 

Information systems arch itecture is a tool for re-structuring information requirements. It in volves 
diagrammatically mapping processes and data classes in a relational matrix (Chilufya, 1997: 43). 
According to the type of analysis, such mapping could also involve mappings of ' location to process' 
location to Wlit ', ' process to data entity' etc. (Hoffer et aI. , 1999: 173·174) maintain . The logic for 
em ploying this matrix is to find a common information flow in a system with subsequent re-structuring of 
the system into subsystems as provided in appendices H, I, J, K. It was not possible to formulate 
information architecture for MPLDP owing to the unavailability of the appropriate computer·aided 
software engineering (CASE) tool such as the relationship matrix. 

An example of how such an Information Architecture can be formulated is provided in appendix H. The 
matrix construction is such that at the 'intersection of every process row and data class column , a cell is 
formed where an actioo code 'c', ' u' or both is in serted depending on whether a concerned process 
' creates', ' uses' or 'creates and uses' a corresponding data class respectively" (Chilufya, 1997: 43) 
clnrifics. The stages ofthc Information Architecture formulation are achieved by: 

• determin ing process groups through clustering, using the action code 'ct (appendix H); 

• delineation into information subsystem with action codes removed (appendix I); 

• substituting clusters with arrows (appendix J); 

• re-arranged data flows between subsystems indicated with arrows (appendix K); 

After formulating Information Architecture, it is possible to delineate boundary of the system that should 
be developed. In the event of in sufficient resources a subsystem within such a system can be developed in 
such a way that there would be no problem of integration with other subsystem s when they later get 
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delivered. After a system or subsystems has been identified it can then be subjected to further information 
analysis wilh the help of analysis tools such as DFO supported by DD. 

6.3.3 Information analysis 

In formation ana lysis for MPLDP was carried out as a way of presenting data flow of the organization to the 
lowest activity of project processes. The aim is to scrutinize simultaneously process with data flow and 
their storage to detennine how each could be improved, st ill maintaining the product. DFO are usually 
employed to implement information analysis. They are supported by DD providing description of 
processes, data flows and storage depicted on the DFO. DFD make use offour components. 

• External entities: These are organ izations, concepts and Object outside the system with which the 
MPLDP system interacts in more than one instance. In this case organizations interacting MPLDP and 
data and information that flow in and out of the system. 

• Processes: These form the machinery in which inputs into the MPLDP system arc transform ed to 
outputs that are anticipated to accomplish assigned tasks. For example, drawing a layout plan is a 
process in which certain inputs are needed. With these inputs layout plans are drawn and the end 
product is a layout plan. 

• Data flow: Thi s is data in motion . In a DFD, a data flow is depicted by an alTow from a source to 
destination. 

• Data store: A database containing a variety of data (whether records, which arc a collection of data, 
related to an object or files wh ich arc a collection of records). 

The DFDs below shown in figure 6.7 and 6.8 on pages 10 1 and 102 are implemented using a System 
Development Workbench (SOW) 'function analysis' module, which is a CASE tool. The module allows 
analysis starting from th e highest Icvel to the bottom most or atomic with data flows and stores being 
transferable vertically to the subsequent levels. Included in this section are figures 6.7 and 6.8 illustrated 
which represent the 'context diagram' and the ' top level diagram ' respectively. The lower levels of the 
processes are included in appendix L with examples of DOs for processes, data flows and data stores in 
append ix M. Cognizance should be given to the fact that at the 'con text diagram' level nouns are allowable 
in tenninators and the system itself, but subsequent levels require the use of adv.erbs for describing 
processes. 

In the OD the following symbols in figure 6.6 are used to represent data flows, external entities and data 
slores: 
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External entity Data flow 

11 
Process Data store 

Figure 6.6 Representation of DFD components 
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Figure 6.7 The context functional model for the existing MPLDP syslem 
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6.4 Systems constra;ntj' 

The system is associated with a number of problems with the most notable ones being the following: 

• Non-permanency of the PMT staff: This factor causes bottlenecks in the system. Most members are 
seconded from their organ izations in which they still carry out their day to day tasks hence project 
tasks are not a priority. Thus time lags in the project tasks become inevitable. 

• Social. legal. economic and pOlitical issues of informal settlements: The project management has to 
devise some ways in which all the community in the project area could benefit. However, the problems 
associated with the high rate of informal developments have a negati ve impact in the project. 
Applications of the statutory law seem to upset the politica l, social and economic situation as 
mentioned in chapter 5. Aga in implementat ion of common taw discriminate some of the informal 
sett lers as some will be recognized de/acto while others will have 10 be evicted and or their properties 
get demolished in the area. Attendance to these issues by the management tends to track the project 
activit ies slowly as the PMT often find difficulty to adjudicate land righls to undertake formal land 
acquisition and to facilitate compensations due to absence of land records which is a problem in 
informal settlements. 

• Dissociation of PMT staff and deficiency in information and data exchange and dissemination : The 
fact that PMT members are based in different organization impacts on the interact ion and data now. As 
seen from the DFDs above there arc a lot of data exchanges between processes in which flow of data 
becomes crucial in engaging in' project tasks. Most of this data QC information now is done manually 
through surface mails such as requests or 'savingram'. an exam ple of which is given in appendix N. 
Such methods of data exchange take time and in the mean time bottlenecks occur in project activities. 
Thus inefficiency in information exchange and dissemination brings bottlenecks in the project 
activities. '1 ' r • 

. ,. 

Furthennore, observed was that the dissociation of PMT members results in the individual committee 
members working alone in some project tasks. Dala I had requested during requirements determination 
exercise mostly came in bits and pieces from individuals at different places and some of it was never 
found. 

• Lack of exoerti se in the current automated technologies: Most of the work carried out by PMT 
comm ittee members is still manual, a lthough basic automating resources are ava ilable. From the 
description of committee functions given above, it becomes clear that most of the processes are done 
manually and later converted to digital format, resulting in duplication of effort and data storage and 
adding to the bottlenecks in the project activit ies. Some processes may need 10 go via such steps but 
for example drafting layout plans on analogue maps and later digitizing is unnecessary. Arcview 
software, which is in use, can be employed fully for drafting, editing and finalizing such layout plans. 
Moreover most of the spatial and spatial data are not linked. Spatial data is most ly in analogue and 
digital form while non~spatial is in spreadsheets and paper fi les. A linkage is not maintained and 
querying on both is a very tedious process. 

From the above discussion it is clear thal the existing information system for the project is not efficient and 
there is a need for improvement. 
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6.5 Concluding remarks 

This chapter concentrated on the analysis on the structure of individual committees and how the PMT 
members actually execute delegated tasks in the project. The analysis went further to discuss the kinds of 
data classes that are handled by the members and where these data classes have a role in the process 
planning or decision-making. The base of this knowledge was accomplished by a requirements 
detennination fact-finding mission undertaken in Maseru where the MPLDP PMT is based . Severa l fact
finding techniques were used in this mission. In this respect the questionnaire method seemed less 
effective. 

Certain approaches and tools were then used to put the findings in perspective. Infonnation planning was 
discussed so as to structure processes and data classes to further restructure the system into subsystem s 
with efficient methods of interaction and data storage. Inform at ion Architecture was given as a tool to 
achieve this. Further infonnation analysis was discussed. DFD and DD examples were used to represent 
data flow with associated processes within the project and between itself and the external environment. 
This di scussion fonned the basis of identification of constraints and bottlenecks in how processes are being 
executed and how data is being exchanged and stored. 

Miscellaneous constraints and bottlenecks arising from the institutional arrangements were discussed. The 
fact that the project includes multi-stakeholdership without permanent members causes a major constrainl 
to the project because. for some PMT members, project activities are not a priority. Furthennore. members 
are located in different organizations so that teamwork depreciates. This inflicts damage on the project 
information management as each individual has private data store in which data is not readily avai lable on 
request. In addition, technology is not used to full capacity as most of the work. even that which can be 
handled in an automated environment in which resourees are available, is still being done manually with 
subsequent manual and analogue data stores. Addressing social, political and economic issues related to 
infonnal settlements seemed also to derail project activities. From the above discussion it can be concluded 
that MPLDP LIS is not efficient and there is a need to recommend improvements. These im provements are 
the subjed ofthe next chapter. 
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Chapter 7 

Improved MPLDP system 

7.0 Introduction 

The current system cou ld be improved by an attempt 10 alleviate constraints that result in bottlenecks and 
backlogs, observed in the system during the analysis. In the previous chapter, constraints observed which 
related to organizational, political, economical, legislati ve, and technical issues. Below is a discussion 
related to eliminating constraints arising from technical reasons. Improvements can be made by the 
automation of data acquisition, data flow, processing and storage. Caution needs to be taken, however those 
technical improvements are linked to legal , political, economic and legislative frameworks. For example 
automation requires boosting of the project's finance to acquire more computers. Therefore, there is need to 
address necessary adjustments in the frameworks in which technical improvements can formally and 
efficiently thrive. Furthermore the chapter addresses a possible database that can be designed to anchor 
automation in the MPLDP. 

7.1 Technical improvements 

Technical specifications aim to describe how processes shou ld be undertaken to avoid the observed 
constraints. Automation is proposed as relevant procedure by which most of the techni cal problems may be 
improved. Areas of improvements are also discussed. 

7.1. J Automation 

The core utility of automation is to convert and use data in digital form . Storing such data in digital 
databases will enable data integration including both graphic and non-spatial data. This integration will 
enable minimization of constraints to project data acquisition , storage, processing, data exchange, 
dissemination, etc. However the nature of some activities and the lack of technical resources will still 
require some of the activities to be performed manually. A good use of automation has been made as was 
mentioned in the previous chapter, by determining field areas in Arcview and use of GPS. Below is a 
discussion on the proposed automation, in activities associated with surveying and mapping, data storage, 
physical planning, data integration, data exchange, data retrieval, and dissemination. 

aj Surveying. mapping 

Surveying and mapping provides most of the spatial data for the project planning and decision-making 
activities. The following is suggested as an improved way to undertake surveys and mapping. 

• Aerial photography surveys: Aerial photography surveys providing a digital orthophotograph should 
be engaged in identification of settlement pattern and providing a backdrop for general boundary 
surveys. In addition the aerial photography can be used to monitor developments in the project area 
periodically, may be after two to three years. This would help, as further planning would be based on 
what ex ist on the ground. 

The aerial orthophotograph at its current TIFF format does, however. conswne a large disk space, 
which is inherent to slow processing. To remedy this, TIFF files can be translated and compressed into 
JPEG file format, resulting in reduced file size with virtually no loss of visual quality. 

• GPS surveys: The GPS surveys in RTK mooe should be engaged in all the title surveys in the project 
area including those for services servitude. The project area is free from cover that can obscure the 
GPS signals to the GPS receivers. In addition the geodetic control ex ists in and around the project 
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area. Within the project area itself, there are three reference control marks fixed in Lesotho geodetic 
network system as mentioned in chapter 6. 

The use ofOPS would further enhance data processing and transfer to Arcview data store. This could 
be accomplished by transferring cadastral plans produced in TSO, OPS's processing software in DXF 
format into Arcview. There is a sample script in Arcview that can be compi led and run to convert 
DXF polylines into polygon shapefiles. An alternative also in Arcview provides sample scripts that 
can be compiled and run to convert ASCII OPS output files into shapefiles. The rest would be to edit 
the attribute data to suit the user criteria. The Environmental Systems Research Institute (ESRJ) web 
site at (www.gis.esri.com/arcscriptslscripts.cfm) provides many altemative Arcscripts that can be 
down load or run shared on the si te to perform data conversion to suitable Arcview line, point or 
polygon shapefiles from other software into Arcview. 

b) Drawing of physical layout plans 

Drafting of layout plans on hardcopy and further digitizing on Arcview does in volve duplication of effort. 
To improve this activity, only Arcview can be used to digitize layout plans on the backdrop of an 
orthophotograph. This can even speed-up the survey activities, as the coordinates of the layout can be 
transferred from Arcview to the GPS software faster as it is illustrated in thc next chapter. 

c) Data storage 

Computer databases shou ld be used as ultimate stores for spatial and non-spatial data. Data, like analogue 
layout plans, and landownership records in analogue form, currently kept in heaps in management staff 
offices, and liable 10 mi splacement can be safely stored in computer databases. In addition to safe kccping, 
computer database provides the advantage of reduced storage spacc. Thus there is a need to convert all the 
existing analogue data into digital either by scanning or digitizing for graphic data and keyboard entry for 
non-graphic data. 

d) Data integra/ion 

Automation makes it easy to develop a system in which digital graphical anellor non-spatial data can be 
linked. To accomplish this graphical data must be in similar or compatible data exchange formats, and goo
reference frame to facilitate overlaying. This should be maintained in the Lesotho geodetic network system 
according to the Chief surveyor, directions. Non-spatial data entities should maintain common unique 
identifiers (e.g. pid for parcels) or field values (e.g. parcel number 12303-005 should maintain the same 
identification between th e PMT committees) that would enable cross-referencing between non-spat ial 
records and further to spatia l objects. A relational database is then proposed to achieve this data integration. 

e) Dala retrieval and disseminati(}n 

Digital data allows prompt retrieval of data and information from many digital data stores through the 
electron ic media. This enables a quick production of required project documents by automation as it is just 
a matter of a computer print out. This speeding up will greatly enhance production of project 
documentation and automated inclusion of graphical data, such as cadastral plans for sites available for 
grant in newspaper advertisements, dispute resolution data etc. which require integrated presentation in 
graphic and non-spatial information. 

j) Data exchange 

Automated data exchange would be an improvement for data sharing that has been done through manual 
requests. Distributed data exchange with a client/server setting described in chapter 4 would be ideal for 
PMT members based in different organizations. Economically, telephone network modems can be used in 
computer network to access information from distributed databases (Antenucci et al., 1991: I 87). A 
detailed account of such a data communication system is beyond the scope of this research . 
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The Wide Area Network (WAN) concept can be extended to Internet technology, which has been an issue 
raised by the project manager (Ramonaheng, 2000: 5) to use a web site to place project publications 
including advertisements, etc. The Lesotho govemment website cou ld be used in which the project 's web 
page cou ld be constructed to post any information relevant to the public and especially advertisements of 
s ites and requests for proposa ls for contracting developers in the project area, etc. Construction of such a 
web s ite is subject to further research . 

7.2 Legal specifica/ion 

Legis lation should be adjusted to allow full transition from manual operations to automation . Based on the 
technical improvements proposed above, the fol lowing areas are in need of adjustment: 

• The Chief Surveyor's direction s shou ld be amended to include ful l codification. including guidelines to 
GPS surveys and relevant tran sformation from WGS 84 to Lesotho geodetic coordinate system ; 

• The Chief Physical Planner shou ld lay down guidel ines that would enable automated production of 
layout plans. This would eradicate duplication of effort in manual and later digitizing of these 
manually compiled plans. This improvement will bring further efficiency in speeding up surveys, 
which wi ll be a matter of up loading coordinates into surveying equipment as mentioned above. 

• Through legislation local chiefs should be in one way or the other be brought back in the village level 
land allocation procedures to assist with the availabi li ty of non·spatial land attribute data due to the 
following factors. Firstly they are administrators and are mostly conversant with land related issues 
(such as property boundaries, landownership, etc.) as they had allocated before and often solve land 
disputes at the most basic village level. Second ly, they are the most effective land allocating authority, 
though de faCIO, as compared to statutory VOC's or ULC's. And lastly due to the fact that to the 
ordinary citizens chiefs are still seen as de jure (though not) land·allocating authorities and the very 
first person a prospective citizen approaches during land transaction is the local chief. 

• Applications of the common law should be harmonized with the statutory law in such a way that no 
subjective de facIO recognition of informal settlers rights be made that will appear unfair treatment to 
others and cause social disruptions. Thus practices such as de fac to recognition of informal settlers 
should be addressed by the leg is lative body and further land law be amended accordingly to cater for 
this. 

7.3 Organiza/ional and insli/u/ional specifica/ions 

Institutional specifications are divided into two namely the in the PMT specificat ions and the informal 
sett lement land records specifications. 

aJ PMT specifiea/ions 

The structure of the committees is prone to repetition of data flows. This was observed in main ly the 
service administering committees (i.e. the Social Facilities, Commerce and Industry and Infrastructure and 
Services committees). For example cadastral plans, layout plans, etc. are exchanged through repeated 
requests, retrievals and dissemination that clutter data flow. The proposed·shared or distributed database 
will eradicate such manual flow of data. Arrangements should be made to define access (i,e. ' use only' and 
' use and update') rights to databases. It would be logical for the Land Use Planning Committee to have 'use 
and update' rights to layout plans in a digital database while other comm ittee members be allowed ' use 
only' rights to this data. In addition PMT members should undergo training both in·service and formal to 
acquire the necessary skills in LIS that would enable the proposed automation. 
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b) Informal settlement land records specifications 

The current land information data capture methods (Le. use of aerial photography and GPS) seems to be 
effective but the problem of unavailability of non-spatial attribute data (mainly of landownership) becomes 
the problenl . This is related mainly to the ineffectiveness of the VDC's as mentioned by the LPRC (2000: 
52-53). Thus for a smooth integration of gathered spatlal data wlth non-spatial data I argue that, based on 
Fourie ( 1996: 59), an easier way to ameliorate informal settlements problem lack of information is to have 
local level land admin istrator in the project. 

Th is official should be appointed or elected and should be a pennancnl and paid public scrvant wlth bas ic 
land administration (including land surveying, physical planning, lega l and record keeping) skills. He/she 
should be in charge of registering all the land transactions in this area whether formal or informal and 
furthermore, oversee that land is registered with the VDC's. In the present form the VDC's are very, vcry 
ineffective as (LPRCR, 2000: 52-53) notes, and most of the land transactions are unaccounted for, which in 
most cases delay land adjudication process and further perpetuate informal sett lcment problem. These 
council s seldom if ever question any form of informal settlement they observe in a settlement. This is due 
to corrupt practices on their part, and bureaucracy in electing these councils (either in political lines, etc.). 
In addition, their unpaid state of affairs (no allowances) in which most of the time the members have no 
resources to perform their work. Frequent resignations for better employment result in counci ls often being 
short of quorum to attend to land transactions, reducing their efficiency (LPRCR, 2000: 53). 

The loca l chiefs, which in most cases are empathetic wlth their subjects, having a broader knowledge of 
property boundaries as they have been dealing with land disputes at local level for long, are prcferred 
candidates. In addition they pose a more economic advantage as they are already on the government 
payroll . This should not however upset the democratic arrangement of VDC's (as ek .. cted members of the 
community) but should be in arrangement with the chief keeping alternative land records. The powers to 
issue Form CC's that revalidate defunct Fornl C's or valid Form Cs should rcst with the VDC's quorum. 
This will , I argue, limit chiefs from allocating land informally while again the ch iefs will be recording land 
transactions in ineffectiveness of the VDC's. This wi ll always provide a cross-check in which li aison 
between the chiefs and the VDC's on periodic bases is maintained to cross-check thcir records and discuss 
the discrepancies. This in my point of view will try to ameliorate the problem and bring a better land 
administration at local level. This will help again when adjudication process is underway. Concrete land 
information can be provided and cross checked on who owns what where, how long and how much. 

Presently the dliefs have been removed from the VOC's as ex-officio members (LPRCR, 2000: 52) as was 
the initial arrangements in the Land Act 1979. Disregarding the powerful influence of the local chiefs in the 
land allocation procedures is ignoring the possibility of easier and effect ive ways to tackle the problems 
associated wlth laek of land records and papctuation of informal settlements. This is because until present, 
as noted in chapter 5 section 5.2.3 locals do not know and even consider the defunct Form Cs issued by 
ch iefs as illegal. My suggestion , may seem a good opportunity for the local chiefs to perpetuate further 
unfair land allocation practices that brought about the introduction of VDC's. But I further argue that this 
should be an intermediate and temporary arrangement while ways are sort to strengthen the effectiveness of 
the elected VDC's as VDCs present ineffectiveness have been much criticized by the LPRCR (2000: 52-
53). 

7.4 Improved system model 

Modelling is an approach pursued in the presentation of real world phenomena in th e des ign of the 
improved system, because real objects cannot be input into databases. Various tools are employed in 
modellin& but in this research only functional and data modelling tools wlU be discussed as representation 
of improvements to the systems processes. data flows, and data stores and database design, respectivel y. 

7.4.1 Conceptualfunctional modelling (improved MPLDP system) 

The discussion below presents proposal of how processes, data flows and data storage should be improved. 
This is based on identifying areas of bott lenecks and constraints depicted on the DFDs used during the 
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analysis, as presented in the previous chapter and further introducing DFDs that depict an improved system. 
These DFDs are provided in appendix 0 and on ly the context and the top-level diagram OFDs are provided 
on the next pages in figures 7.1 and 7.2. Digital data stores and automated activities depicted on th e 
improved MPLDP top level diagram are very helpful to information and data exchange as also shown in 
fi gures 7.2 and comparisons with the ex isting MPLDP system given in figures 7.3 and 7.4 on the 
succeeding pages. Unless of th e 'Proj EIA documenls ' data store on the improved top level diagram the rest 
of the data stores are proposed to be digital. This does not mean that the documents are impossible to be 
digitized but their volume cou ld be too numerous for the current resources for data capture and the 
personnel to undertake easily. 
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Fig 7.1 Context diagram of the improved MPLDP system 
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Figure 7.2 The improved MPLDP top level diagram 
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Comparison of the existing and improved (in orange caption) lOp level diagrams. The 
improvements that could be achieved with distributed network data exchange. Each 
activity can be undertaken through retrieving data from the digital data stores as 
shown from the caption than through requests shown on the main picture (existing 
MPLDP system) 
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Figure 7.4 
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Automated physical plans drawing. From the figure the duplication of effort shown on 
the caption representing the existing MPLDP can be improved by the automated dmwing 
of layout plans as shown on the main picture representing the improved system. 
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7.4.2 The MPLDP Conceptual data model 

The conceptual data model provides the relationships between data entities without reference 10 any 
DBMS. To derive a conceptual data model of the designed or improved database, the relationship of the 
entit ies of the data kept needs 10 be understood. In this research, the Entity-Relationship (E-R) modell ing 
approach was adopted. This modelling approach makes use of a number of components to describe the 
system 's data. These include entities, relationsh ips (including their degree and participation), enterprise 
rules, attributes and tables (skeleton and fully normalized). These components of E-R modelling are 
discussed below and where necessary these components are illustrated in figure 7.5 on page 116. 

• Entities: " An entity is a thing (object, concept, etc.), whi ch is recogn ized as being capable of 
independent existence and can be uniquely identified" (Chilufya, 1997: 53). Entities are determined by 
capturing the overal l structure of the organization data. 

• Relationships in data: Relationships in the data are defined in terms of re lationsh ip degrees or 
cardinality and optionality. as expressed in the enterprise rules that govern the relationship between 
entities, leading to eventual representation in a database. 

Relationsh ips express ways in which entities partic ipate in a relationship. Relationship between entities 
can e ither be obligatory (mandatory) or non-obligatory (optional). Relationships between entities may 
be of any of the following types: rccursive multiple, excl usive or. An excl usive relat ionship is 
observed where same entit ies relate in only one way. Mult iple relationships exist where entities can 
relate in more than one different ways. A recursive relationsh ip occurs where entities do have 
relationships with themselves. Relationships are also characterized by the relationsh ip degree. These 
relationsh ip degrees are brieny discussed below. 

i) I: I (read as one-t~one): This degree defines occurrence whereby an enti ty in the relation 
is associated with just one occurrence of the other; 

ii) I :M (read as one-t~many): The degree defines an instance "where onc occurrence of an 
entity in the re lation can be associated with morc than one occurrence of the other. This 
relationsh ip may include I: I also" (Chi lutya, 1996: 54); 

ii i) M:N (read as many-t~many) : This holds when the occurrence of either entity in the 
relationship may be associated with one or more occurrence of the other. This 
relationshi p may includc both 1: I and I:M too. 

The way re lati onshi ps degree are represented on the DFD are highlighted in figure 7.5 on page 116. 

• Attributes: Attributes are details that qua li fy. identify and classify. quantify or express 
the state of an entity. Attributes that uniquely identify an ent ity are known as identifiers or key 
identifiers. In cases whereby an entity can be un iq uely identified by more than one key identifier. such 
identifiers are referred to as candidate identifiers. 

• Enterprise rules for the MPLDP system: "Enterprise rules are the underlying rules which govern how 
different data in an organization work together" (Chilutya, 1997: 54). 'Ine MPLDP data was carefu lly 
studied to iden ti fy ent ities and their relationships, including cardinality and optionality. Based on this 
study the following enterpri se rules were then fonnulated : 
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I) An orthophotograph must show at least one parcel 
A parcel may appear on one or more orthophotographs 

2) A cadastra l plan must be associated with at least one parcel 
A parcel may be associated with only one cadastral plan 

3) A parcel must at least be bound by three beacons 
A beacon must bind one or more parcels 

4) A layout p lan must be associated with at least one parcel 
A parcel may appear on one layout plan only 

5) A parcel may have at least one utility 
A utility may be associated with one or more parcels 

6) A parcel may be associated with at least one subject (includes formal and infonnal settlers) 
A subject may have one or more parcels 

7) A parcel must be associated with at least one allocat ion type (includes fonnal and informal allocations 
in one parcel) 
An allocation type must be associated with one or more parcels 

8) A subject may be associated with at least one allocation type 
An allocation type may be associated with one or more subjects 

9) A zone may have at least one development area 
A development area must belong to one zone only 

10) A parcel may be categorized into one income group on ly 
Income group may be associated with one or more parcels 

(Parcels in new subdivision layouts will assigned for low, medium and high income) 

11 ) A parcel may be associated with at least one appeal 
An appeal must be associated with one parcel only 

12) A verdict must be associated with one appeal only 
An appea l must be associated with one verdict on ly 

13) Compensation must be paid to one subject only 
A subject may receive one or more compensation 

14) A request for proposa ls must be associated with at least one development area 
A development area may be associated with one or more request for proposal 
(includes a scenario whereby a developer can be contracted to undertake road construction in one or 
more development areas) 

15) A development area must be associated with at least one parcel 
A parcel may be associated with one or more development areas 

16) Compensation paid must be associated one parcel on ly 
A parcel may be associated with one or more compensations 

17) A land use must be associated with at least one zone 
A zone must be associated with one land use only 

18) An appeal must be associated with at least two subjects 
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A subject may be associated with one or more appeals 

19) A developer may be associated with at least one development area 
A development area may be associated with one or more developttS 

20) An informal development my be associated with at least one subject 
A subject may be associated with one or more informal development 

2 1) A parcel may be associated with at least one informal development type 
An informal development type may be associated with one or more parcels 

• E·R diagram for the MPLDP's conceptua l model: E-R diagramming in volves using Data modelling 
tools to visually represent relationship between data. Based on the above enterprise rules. the E·R 
diagram shown in figure 7.6 was developed to represent the conceptual model for the MPLDP 
Different symbols are used in DD to represent relationships. In this research the following symbols 
will be used 

Obligatory relationship 
Entity 

bl 0-. sh· Non·o Igalory relation Ip 

u 

< 
I :M 

) < 
M:N 

Figure 7.5 description of symbols to be used in the DFD for conceptual and logical data model s. 
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7.5 Logical daJa modelling 

The conceptual data model of the MPLDP discussed above could be converted to a format that is 
acceptable to the DBMS through logical data modelling design. The approach followed in this model is to 
provide for both the non-spat ial and spatial logical data models. 

7.5.1 Non-spaliallogical data model 

Non-spatial logical data modelling " involves the structuring of non-spatial data in such a way that the non
spatial component of the conceptual model can be mapped onto relations (tables)" Chi lu fya (1997: 61). In 
this process, key identifiers and other attributes are assigned to every entity and the nonnalization 
procedures are used to remove redWldancics and functional dependencies amongst the non-spatial data sets. 
Normalized logical data model with fully normalized tables results. The process of nonnalization involves 
the fol lowing: 

i) Identification of key and other attributes of entitics. In cases where an entity has more than one 
possible key attributes such are referred to as candidate identifiers. The case holds "except where 
the same entity occurrence is connected by more than one occurrence of the same relationship in 
which case at least one additiona l attribute is required to make the identifier unique" (Chilufya, 
1997: 61). 

ii) Avoiding repetition by ensuring that relations have simple or atomic values; 

Hi) Ensuring that all relations have identifiers; 

iv) Ensuring that all non-key attributes are functiona lly dependent on the whole of each relation key; 

v) Maintaining that no dependencies ex ist between non-key attributes; 
each relation key; 

In this modelling approach the process of modell ing is accomplished through the creation of well 
nonnalized skeleton tables and fully normalized tables. 

Creation of skeleton tables: Skeleton tables are part representations of entities or relationships in a 
relational model, created through transforming entities and relations into tables (relations), and designating 
a name and an identifier 10 each table. Once identifiers have been selected, the tables are subjected to the 
process of part ial nonnalizalion to obtain well-normalized skeleton tables. This process involves observing 
the following, in relation to degrees and optional ity in entity relationships . 

• Ifrelation is 1:1 and membership is: 

i) obligatory for both entities, the attributes of both arc put into a single table; 

iO obligatory for only one entity, two tables should be constructed one for each entity. In 
addition the identifier of the non-obligatory entity should be posted into the obligalOry entity 
table; 

iii) non-obligatory for both entities, three tables should be defined one table for each entity and 
another one for the relationship. The identifiers of the entities become the identifiers of the 
relationship table. 

• If relationship is I:M and membership is: 

i) non-obligatory both sides, three table are constructed, one for eaeh entity and one for the 
relationship. In addition, both entities become identifiers oflhe relationship table; 
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ii) non-obligatory on the ' I ' entity and obligatory on the ' M' entity, two tables should be 
constructed for each entity. The identifier of the ' I ' entity is posted into the 'M' entity table; 

iii) obligatory both sides, two tables should be defined in which the identifier of the ' I ' entity is 
posted into ' M ' entity table; 

iv) obligatory on the ' I ' entity and non-obligatory on the ' M' entity, three tables should be 
defined one for each entity and one for the relation ship. In addition, the identifiers of both 
entities become identifiers for the relationship table . 

• If the relationship is M : N, then three tables should be defined one each entity and for the relationship 
regardless of the membership class. Identifiers of both entities become a composite identifier for the 
relationship table. 

Fully normalized tables: Chilufya (1997: 62-63) further illustrates that the next step in normalization is to 
derive fully normalized tables in which additional attributes are assigned to the tables showing identifiers 
and posted identifiers as depicted 011 the skeleton tables. This step should take cognizance of the following; 

• " For I : I and I :M relationships, the row identifier of the relationship table is not the same as the 
relationship identifier. A relationship identifier is needed to construct a skeleton table, but it is the row 
identifier which maners when the first normalisation rule, BCNF is used to check that the table 
remains well normalized after additional attributes have been assigned to the skeleton tables; 

• "The candidate identifiers for the skeleton tables once defined need not be redefined without affecting 
other skeleton tables. Changing an identifier alters the meaning of the corresponding entity class and in 
turn affects the specifications of the skeleton tables. Thus attributes should not be assigned to a 
skeleton table if so doing alter the tables identifier; 

• "Assignment ofan attribute will be ambiguous if there is more than one skeleton table whose identifier 
is a detenninant of the concerned attribute. Such ambiguities can only be resolved by ensuring that null 
values are avoided; 

• " Fully normalized tables must not contain repeating groups. 

• I f in trying to find a home for an attribute, it turns out that no suitable skeleton table exists, it may be 
best to redefine some of the existing entities and relationships. However, quite often it is required that 
an E-R model is extended by adding further entities and/or relationships" (Chilufya, 1996: 62·63). 

Thus, by application of these rules the following figure 7.7 on page 121 was obtained as a logical E-R 
diagramming for the MPLDP data model together with fully normalized table for the designed MPLDP 
database. Identifiers for each relational table to be created are underlined while posted identifiers are in 
italics. 

Fully normalized tables 

I. Parcel (£iQ, par_area. par_value,) 
2 . Orthophotograph (Serial nr, surveyor_id) 
3. Par_ortho (serial nr. pid) 
4. Cadastral plan (Cadid, surv_date, surveyor_id) 
5. Cad....PM (Did. cadid) 
6. Beacon (Seac id. beac _ desc, surv _date, surveyor_id) 
7 . Par_beacon (beac id. pid) 
8. Utility (Utility id, utility type) 
9. Par_utility (pid. utility id) 
10. Layout plan (Lplan nr, plan_date, plan_descr, planner_ id) 
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11. Par_IpJan (pid. Jplan nr) 
12. Land use (Luse id. luse) 
13. Zone (Zone nr, zone_area, luse_id) 
14. Devarea (Dcvarea i~ dev_speci fication, devarea_area~ zone_nr) 
15. Encroaching fields (pid. devarea i~ encr_area, encr_vaJue) 
16. Appeal (Appl nr, appl_date, appeal_descr, verd_nr, verd_descr, verd_date, pid) 
17. Compensation (Receipt nr, comp_value, comp_date, devarea_id, pid, sub L id) 
18. Appellent(Appellent i~ appl nr) 
19. Defendant (Def id, appl_nr) 
20. Subject (Subj id, subLname, subLsumame, subLaddress) 
21. Info_subj (info id. subj id. infosenler_id) 
22. Allocation type CAlloe id, alloc_type, cert_type) 
23. Fonnal Allocation Calloe id. pid. subj id) 
24. Informal development (1nfo_id, info_type) 
25. Infoyar (info id. pid) 
26. Income (Inco id, inco_type) 
27. Par_ income (pid, inco_id) 
28. Developer (Oev id, dev specifications) 
29. Developer_devarca (dev id. devarea id) 
30. Request for proposals CReq nr, IITN _nr, issue_date, dev_specificat ion} 
3 I. R~ devarea (r/XL nr, devarea _id) 
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Figure 7.7 The E-R diagram for the MPLDP logical data model 

12 1 



7.5.2 Spatial Logical dolo model 

The spatial logical data model involves structuring spatia l data in such a way as to integrate it easily with 
the conceptual model of the non-spatial data into a GIS graphic data model. Although GIS packages 
maintain various data structures, the following are some simi lar issues that need to be considered in 
defining a spatia l logica l model: 

• Coordinate sYStem: "The coordinate system for the spatial database needs to be uniform and in 
appropriate units that represent the geographical features in their true shape and relative sizes" 
(Chilufya, 1997: 67). In the MPLDP, the maps that are used for reference are mostly from the DLSPP 
and are according to the Lesotho geodetic coordinate system defined in the Chief Surveyor's 
directions, as mentioned in chapter 6. 

• Parcel reference system: lhe current parcel reference system is based on the serial number of the 
cadastral sheets available in the DLSPP. For example, a parcel on the cadastral sheet number 12222 
will have a parcel number 12222-00 1 and so on. This system ensures that no two parcels share the 
same parcel identification number. 

• Classi fication and coding of spatial features: Spatial features need to be classified to facilitate their 
entry into the database and their unique identification. The following is the representation of features 
that are presented on the exist ing project 's spatial data; 

i) Parcel boundaries. buildings and beacons: On the project graphical maps, imaginary lines that 
run along the seasonal marsh marking boundaries between parcels rcprCSl."rlt field boundaries. 
Accordingly, as provided by the Chief surveyor's directions, imaginary lines between beacons 
on the cadastral plans of new layout mark the boundaries between parcels. This includes 
boundaries of other service servitude. Blocks inside cadastral plans represent buildings. In 
addition beacons are represented by dots on the cadastral plans. 

ii) Natural features: Natural features are included on layout plans. These are marked by real lines 
depicting linear topographical features for example banks, donga and river courses etc. 

iii) Service servitude: Line symbols are provided to mark line services such as 
telecommunication, electricity networks or roads, etc. 

7.6 Concluding remarks 

In this chapter some improvements to the MPLDP system were discussed in relation to the technical 
constraints discussed in the previous chapter. Furthermore, necessary changes to the institutional, legal and 
organization frameworks were discussed that would enable fonnality and efficiency of the technical 
improvements and performing of . This was necessary as issues such as codification of activities in 
legislation, level of technical training and the organizational structure have impact on formality and 
efficiency to change. 

Automation was shown to be a relevant cure for most of the infonnation management problems technically. 
It was shown that constraints associated with data acquisition, data processing. data integration, data 
exchange, dissemination and data storage could be ameliorated through conversion of analogue data to 
digital fonnat. In tenns of spat ial data acquisition, aerial photography and GPS were found to be among the 
quickest methods that could cope with the project timeframes within the resources Of the project. 

Automated processing was discussed as a technical improvement to the system. It was proposed that spatial 
data captured in GPS equipment should be processed in the 1$0 software to produce cadastral plans. 
Orthophotographs should be engaged in carrying out general boundary surveys, assisting in drawing layout 
plans on its backdrop and monitoring of developments in the project area. 
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The improvements were further represented in term s of improved MPLDP functional model using DFDs. 
In this model it is illustrated how automated environment could reduce the number of functions still 
maintaining the desired outputs, reduce data stores by introducing digital databases, and reduce data traffic 
by use of the di stributed network. 

The model of the non·spatial database that could be designed and implemented to handle data for the 
MPLDP was discussed. The conceptual data model was discussed and it was mentioned that the model 
does not make use of any specific DBMS. E-R modelling was used to derive this model. E·R modelling 
was shown to involve de fining relationships between data entities. The enterprise rules govern the 
relationships between entities and these were given for the MPLDP. Guided by the MPLDP enterprise rules 
E-R diagramming was then used to depict the MPLDP conceptual data model. 

Further the MPLDP conceptual data mooel was converted to a non-spatial and spatial MPLDP logical data 
models which would be acceptable to a relational DBMS. The creation of the non·spatial logical data 
mooel involved assigning Wlique identifiers to the data entities and it was shown that thi s process 
culminates in production of skeleton tables. Further through the process of partial normalization skeleton 
tables are transformed into well·normalized skeleton tables with identifiers of entity tables posted to 
another depending on the relationship degrees and optionality. The process advances to creation of the fully 
normalized tables in which Wlnecessary duplicates in data are removed and additional attributes are 
assigned to the tables. The non·spatial logical data model was then accomplished by employing E-R 
diagramming. The spatial logical data model was also discussed. This involved defining data structure to 
entities, in which they could be represented in the GIS database. 
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ChapterS 

Implementation and testing of the improved system 

8.0 Introduction 

Implementation is the part of system realisation in which the improvements proposed in the previous 
chapter are effected. This chapter focuses on implementation of technical improvements. During this stage 
specific hardware and software are chosen and furthtt processes are translated into computer programs 
and/or manual procedures. In addition , the logical data model discussed in the previous chapler is translated 
into a compatible working module database, capable of linking spatial and non-spatial data. 

Testing of the database is a lso done during the implementation in order to assess the capability of the 
system to handle routine queries. Accordingly. the chapter discusses the testing of the implemented 
improved system to find out if it can provide solutions to the typical management problems that arise from 
planning and decis ion-making processes. 

8.1 Hardware and software 

Choice of the implementation hardware and software depends on one hand on the benefits/costs analysis 
and, on the other hand, the capabilities. The hardware and software available for this rC5eareh is di:;cu~ 
below. Fortunately these hardware and software are also available for the MPLDP PMT, and the 
implementation using these hardware and software can easily be transfonned to a working module for the 
project. 

• Hardware: The hardware used for this research is Fugitech systems computer, 256 set coloured 
monitor with Micro-Soft Windows 95 operating system with 32 MB RAM, 260 MB Hard Disk tree 
space and Pentium-S CPU with a frequency of lOOMHz. 

• Software: The software used for implementation include Windows-based Microsoft Access 97 (MS 
Access) DBMS and Environmental Systems Research Institute (ESRI) PC ARC/ INFO and Arcview 
3.2a. 

8.2 Database creation 

Because the MPLDP data is in both spat ial and non-spatial forms both these databases were implemented 
as discussed in the sections below. 

8.2.1 Spatial database 

The spatial database was created using the existing project spatial data, which are in Arcview shapefiles 
and Micro-stati on DGN/DXF files . Owing to the fact that I had recommended the use of Arcview for 
spatial database, it was necessary to convert the existing M icro-station DGNIDXF files into Arcview 
shapefiles. 

In the followi ng sect ions, the nature of the existing spatial data of the project will be discussed. In addition, 
the procedure that was followed using Arcview and PC ARClINFO to structure this data to conform to the 
non-spatial ful ly normalized tables ment ioned in chapter 7 will be discussed. 

8.2.1.1 MPLDP spatial data used to createspatiai database 

The MPLDP spatial data consists of a series of digital orthophotographs covering the project area and 
vector spatial layers (themes) in Arcview 'shapeji/e' fonnat (including 'project boundary', 'fields', and 
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'zone '). One area of concern to the MPLDP is the Khubelu layout, which as was mentioned, the informal 
settlers in th e project area were to be allocated land at first preference. This Khubelu layout curren tly exists 
in the spatial data of the project in Micro-station DON fi les. The fie lds in the project area were shown in 
figure 6.1 on page 86, the project boundary was also shown in figure 6.3 on page 90, the zone plan in figure 
6.4 on page. 91. Further the Khubelu layout was shown in figure 5. 12 on page 75. From the existing spatial 
data mentioned above. the following were done to create a pi lot database for the project 

• The pilot area was chosen and project 'boundary'; 'fields' and 'zone' shapefiles were elipped in the 
pilot area as shown in figure 8. 1 on the next page. 

• On the ex isting 'field', and 'zone ' shape feature attribute table (FAT) some of the fie ld identifiers were 
re-structured in order to conform with the logical model of the non·spatial databases. Additional 
identifiers and attributes identified as necessary during the requirement determination process were 
added. Later their va lucs were populated into these tables. Comparison of the origina l and the re· 
structured FAT are given in figure 8.2 and 8.3, for the 'zone' theme and figures 8.4 and 8.5 for the 
'field ' th eme. 

Figure 8.2 Original attributcs of the 'zone' Arcview shapefile theme 

P ............... 7 1 

Figure 8.3 Re-structured attributes of the ' zone' Arcview shapefiles theme 
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Figure 8.4 Origina l attributes of 'fields ' theme 

Figure 8.5 Re-structured attributes of ' fields' theme 

8.1.1.1 Layout plans and cad'U·tral plam' daJabases 

Layout plans and cadastral plans are the major graphical component of the spatial data of th e project. At the 
time of undertak ing this research, development area layouts plans were not yet finalized, no layout 
subdivision plans prepared or land subd.ivision cadastral plans, except those of the project area boundaries. 
The PMT have since been busy on the process of drawing development area plans and preparing 'Requesls 
for Proposals'. It was attem pted here however to produce typical layout plans and accompanying cadastral 
plans the way they may be managed stemming from the discussion with the project manager during the 
requirements determination. It has been the project manager 's vision to see that most of the graphica l data 
is stored and processed digitally (Ramonaheng, 2000: 4). To serve as an example of how these major 
graphical components (layout plans and cadastral plans) shou ld be managed, the fo llowing methodology 
would be followed. 

• Creation of the layout plans in Arcview envi ronment us ing the orthophotograph as a backdrop; 

• Creation of cadastra l plans by deriving coordinates ofthc layout plan using Arcview to input into GPS 
software and later upJooding into the GPS controller for surveying purposes. In addition the process 
involves down loading the surveyed coordinates from the GPS controller into GPS software and later 
input of the GPS sofi"ware processed data into Arcview for management. 

The created layout and the associated cadastral plans will be added to update the existing graph ical cadastre 
and layout plans of the pilot study area. 

127 



a) Creation o/Iayout plan database 

The zon ing plan is the on ly layout plan that exists in the pilot project area. Below is an auempt to show 
how layout database can be updated to include 'development areas' and 'land subdivision layout' plans 
using Arcview. 

An orthophotograph is loaded and added into the 'View ' window where it could be zoomed to identify the 
suitable environmental conditions e.g. natural features or vegetation. Site inspect ion should however, not 
be neglected. After a suitable place has been identified, a new polygon theme is created and on-screen 
digitizing can be engaged according to the specificat ions e.g. parcel dimensions, area, etc. The on·screen 
digitizing in Arcview allows the user to view these dimensions during the process. The development area 
and associated subdivisions shown in figure 8.6 below were created using this method. The FATs of the 
layout plans were then assigned appropriate attributes and populated accordingly. 
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b) Creation of the cadastral plan database 

The creation of the cadastral plan database of the pilot study area was achieved by clipping the ex isting 
cadastral plans of the project area boundary and the fields as shown in figure 8.1. The cadastre of the pilot 
project was updated by the inclusion of the 'development area ' and 'land subdivision layout' cadastral 
plans from the above development area and land subdivision layout plans. The inclusion of the 
development area cadastTal plan and later the land subdivision plan was carried using the following 
methodology: 

• Derivation of the layout coordinates in Arcview: A sample script that enables conversion of shape files 
to ARCIINFO format was compi led and run for both the 'developmenJ area' and the 'land subdivision 
layout' plan. Below in figure 8.7 is the result from the conversion of the development area layout 
coordinates to ARCIINFO format in Arcview. 

Figure 8.7 

1 AUTO 
45296 . 69933 3 , - 250 163 . 261532 
455 4 9 . 80 402 6 , - 2501 69 . 511 031 
455 4 9 . 80 402 6, - 250 44 7 . 613718 
45362 . 3190 68 , - 250 44 7 . 613718 
45196 . 70735 5 , -250278 . 877256 
45296 . 699333 , - 250163 . 26 1532 
END 
END 

The resulting ARC/INFO formal of the 'development area' deflection point coordinates 
copied from Micro-soft Word Pad after conversion in Arcview engaging sample scripts 

In this figure it should be noted that the first and the last coordinates are the same as the coordinate 
structure defines a closed polygon. These coordinates can then be import into GPS software and later 
uploaded in the GPS controller to undertake GPS survey. Depending on the software of the GPS, these 
coordinates could be structured to allow input in the software. 

• Updating the project cadastre in Arcview using the surveyed coordinates: It was mentioned in chapter 
6 that, it is necessary to further survey the staked out beacons after they are being fixed on the ground 
using 'SlOp and go' method. The resulting beacon coordinates can be down loaded into the GPS 
software. The cadastral plan can be processed in GPS software and later be transferred to Arcview in 
DXF format in beacon and parcel layers. 

The other alternative anempted in this researdl was to use a sample script in Arcview, which is capable 
of converting ASCII GPS output tn a ~apefile. Here it was assumed. as is the case that coordinates 
from GPS could be in a point form , as regards the surveyed beacons. Then to simulate a cadastral plan , 
the above given layout coordinates were structured to conform to the point format as shown in figure 
8.8 below. From this point format structure, the script can produce point, line or polygon shape files. 
For this research the point (for beacons) and the polygon (for parcel) shapefiles were produced. 
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Figure 8.8 

1,45296.699333, -250 163.26 1532 
2,45549.804026, -250 169.5 11 03 I 
3,45549.804026, -250447.6 137 18 
4, 45362.3 19068, -250447.6 137 18 
5,45 196.707355, -250278.877256 
END 

Structured development area layout plan coord inates from polygon to point format used 
(0 simulate an ASC II G PS output to be converted 10 a polygon (parcel) and point 
(beacon) shapefiles in Arcview by compiling and running a sam ple script to create the 
'development area cadastral ' p lan . 

The same procedure can be fo llowed to create the 'land subdivision cadastral' plan from the 'land 
subdivision layout ' plan discussed in the above section , with the corresponding simulated. and structured to 
point form ASCII GPS output equivalent fil e. But for the ' land subdivision cadastral', owing to its many 
coordinates to be structured, the manual approach can be tedious. Programs need to be engaged like the 
ones found at www.gis.esri.com/arcscriptslscripts.cfin for such conversions from numerous ASCII G PS 
output in point form to Arcview polygon shapcfiles. Then for both the development area the cadastral p lan 
and the land subdivision cadastral plan two spatia l layers were created for th e parcel and for th e beacons as 
shown in figure 8.9 on the next page. 

The creation of the cadastral database advanced 10 dcfining attributes to the feature attribute tables and 
populating them accordingly. For the parcel layer '[Shape]. ReJurnArea , funct ion was used to calculate the 
areas of the parcels automat ically. The beacon coordinates for the 'development area cadaSJrai' and 'land 
subdivision cadastral' plans were derived by compiling and running a sample script in Arcview that adds 
th e x and y (Cartesian) coordinates of the beacons to the feature attribute tabl es. 

From this example shown of the simu lation of GPS data it shows that any other ASC II GPS outpUI in the 
same format could actually be used to update the cadastra l plan database of the project. Mostly it would be 
important for the Land Tenure and Survey Committee to update their cadastre in the same manner. 
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Fi ure 8.9 Develo ment area and land subdivision cadastral lans 
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8.3 Non-lpatial database creation 

Creation of the non-spatial database involved implementing fully normali zed tables in Micr~soft Access. 
The procedure involved the fo llowing: 

• Entering entity attributes: This involved the creation of fu lly normal ized tables and entering of 
attributes of ent ities. The key identifiers including candidate, were assigned keys accordingly. Tables 
that were implemented are given in the appendix P. 

• Selection of field properties: When entering attributes, a choice is provided that defines the structure of 
data (Le. size, formal, to allow dupl icates, etc.). For the key identifiers for all relationship degree 
includ ing candidate in 1: I relationship, 'Yes (No Duplicates) ' property was used in such a way as not 
to allow dupli cation of key attribute va lues. However 'Yes (Duplicates OK)' property is used to define 
posted identifiers of the relation table for the I :M and for M:N relationsh ips. 

• Populating fields with attribute values: The tabl es were populated with va lues in the attribute fields as 
determ ined from the existing records. The tables were then saved with entity names. 

8.4 Linking of databases 

The capability of databases to be able to integrate data is a crucial req uirement in data analysis and 
manipulation. To achieve fu ll data integrat ion, there is a need to find ways in which graphic, spatial 
attribute and non-spatial data can be linked between themselves and each other. The discussion on the data 
linkages is presented on the basis of MS Access and Arcview, as the main types of software used to 
implement non-spatial and spatial data respectively. 

aJ Integration of non-spatial database using queries 

Non-spatial to non-spatial data integration was ach ieved in MS Access. One of the ways employed was 
creation of queries. Query tables are done in MS Access to join tabl es that have related key attributes. The 
logic is to integrate and extend information relating to one entity kept in two or more tables in one table. 
When queries are created a new table from all or part of the data from multiple tables is linked as required . 

b) Spatial to lpaJial data antVor non-spatial integration and queries 

These forms of integration can be engaged in Arcview and MS Access. Th is could be in the form of a FAT 
of the spatial layer to that of the other spatial layer or FAT to a relate attribute table resident in an externa l 
database such as MS Access. This integration shoul d take place in Arcview using th e commands discussed 
below. Once a ' View' in Arcview is opened with relevant layers displayed various function s can be used 
for integration and querying. These function s are di scussed below. 

1) Adding tables on 'VIew' 

• 'SOL CONNECT' function: Th is funct ion establishes a connection between spatial and non-spatial 
databases in the external database in wh ich SQL query is created to' retrieve records from MS Access 
into Arcview. Further integration of the non-spat ial to spatia l data once accessed in Arcview can be 
achieved using 'LINK', 'JOIN', etc. function s discussed below. 

• 'A DD ' function : The function enables to bring FAT from spatial attribute database to be integrated 
with others opened on a . View'. 

133 



1) Integrating databases in Arcview 'View ' 

The following are some of the common functions that are used to integrate data in Arcview. Geoprocessing 
(including 'CLIP ') has some of the function for data integration and more which are not discussed below. 

• 'LINK' function : 'LINK' function is used to integrate a source table with a destination table (either a 
FAT or non-spatiallTom MS Access can be interchanged as source or destination). 'LINK' function 
requires that both tables one fie ld with common attribute values and the same data type (strings, 
numbers, etc.). In add ition linking requires that the tables with the fields required for linking are 
already activated, and the destination table should be activated at the time the 'LINK' operation is 
being done. Following the 'LINK ', selection of records on the dest ination table wil l automatically 
highlight such on the source table. A I :M relationship between destination and source table is well 
supported by 'LINK ' function , in which selection of one record in destination table can correspond to 
many on the source table. 

• 'JOIN ' function : 'JOIN ' establishes a 1:1 or M: I relationsh ip in which usually the source table (in 
which the use of FAT is ideal compared to external relate table, because FAT provides a link to the 
spat ial layer displayed) is joined to the destination table when fields having same attribute values are 
active. This results in the dest ination table being active and corresponding information from the source 
table is integrated into the destination table. 

• Multiple 'View ' themes overlay; This is engaged in graphical to graphical shapefiles themes opened in 
one 'View '. Multiple themes are displayed in terms of overlays in the order they appear on th e 'View' 
legend. 

3) Performing queries in Arcview 

• 'QUERY BUILDER '; 'QUERY BUILDER ' is used to select a specified value in a field of attributes. 
Selection can be based on logica l expressions (incl uding · , > , <, and, or, etc.) to a specified value the 
resu lt of which are selected on the FAT of the queried theme and on the graphics. 

• 'SELECT': The function works in both spatial attribute (,POINTER,) and graphical ( 'SELECT 
FEATURE,) and ( 'SELECT BY THEME'). Clicking with a 'POINTER ' on the record on FAT would 
automatically select the corresponding graph ic feature on the 'View'. Clicking with a 'SELECT 
FEATURE' on the graphical feature of the active themes allows selection of the accompanying record 
on the FAT. 'SELECT BY THEME' allows integrating graphical data in which situations of 
intersection, complete containment, etc. can be selected between active themes on 'View'. 

• 'BUFFER ': Buffer creates a theme of specified distance around other active themes. 

• 'IDENTIFY '; Allows the display of attribute records in tabular fonn for the graph ical features on the 
'View ' selected by 'IDENTIFY' fum."Iiofl Of! gntphi~"S. 

• 'FIND ': 'FIND' identifies any required attribute textual value in the fields of the FAT of active theme 
by input of the required attribute value. The identified value is then related to attribute records and 
further highlighted on the graphics. 

• 'CLIP ': Helps to incorporate part of one graphical data into the other. 
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8.5 Database testing 

Testing is based on employing the created database 10 derive informat ion required 10 solve some of Ihe 
planning and decision-making problems. An attempt was made below to formulatc typical questions that 
are relevant to some oflhe activities lUldertaken for planning and decision-making process for the project. 

Problems and solulions: 

(N.B. a ll the tabl es highlighted in Italics are given in appendix P) 

I) What is the total val ue oC all tbe fields acquired for tbe project? 

Solution: The 'allocation: 'parcel' and 'allocation type ' tables as given in figure 8.10 below were used to 
solve the problem. The 'alJocation table' provides information about the ai1ocation status of a parcel. The 
'allocation type' provides reference on allocation types and the 'parcel table' provides information about 
the parcel values. These tables in italics will however be provided in this problem for clarity, otherwise 
they are listed in appendix P 

pld I 8ubLId I .lIac Id I lalloc_1d I all_type • I pld lpa,_valu lpa,_a~ 
10 7 5 1 illegal allocation 10 25410 1694 
11 8 5 2 new allocation 11 11940 796 
12 9 5 3 relocation 12 14006 933 
12303- 87 2 4 reallocation 12303- 21390 142 
12303- 88 2 5 acquired 12303- 20985 139 
12303- 89 2 6 not yet a llocated 12303- 22035 146 

r230

3-

6 12303- 19350 129 
12303- 23, 

~ 112303- I 14445 96 

r 184701 
-

12303- 21 12303- 109 
12303- 6 12303- 15675 104 -- -
12303- 6 12303- 16380 109 

Figure 8. 10 Tables that enable to solve the problem I. lhe first table is the 'allocation table', 
followed by 'alloca/ion type' and lastly 'parcel table '. These tables are provided in 
appendix P. 

These tables were joined to form query I shown in figure 8.11 below in which information about the parcel 
number, the status of allocation and its value can be derived. Tne expression 'acquired' in lhe figure refers 
to those fields that had been acquired for the project. 
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pld par_value all typo 
284 50 acquired 
12303-053 1110 new allocation 
253 1626 acquired 
53 1869 acquired 
3 2831 acquired 
267 3020 acquired 
40 3279 acquired 
41 3333 acquired 
33 4407 acquired 
248 4695 acquired 
997 4869 acquired 
56 5355 acquired 
57 6141 acquired 
999 6479 acquired 
245 7454 acquired 
64 7553 acquired 
241 7856 acquired 
12303-030 8880 new allocation 
34 9143 acquired 
72 9144 acquired 
12303-040 9405 not yet allocated 
12303-052 9420 not yet allocated 
12303-032 9480 new allocation 
12303-031 9780 new allocation 
12303-060 9840 not yet allocated 
12303-050 10095 not yet allocated 
208 10140 acquired 
12303-042 10275 not yet allocated 
12303-D33 10290 new allocation 
12303-017 10335 not yet allocated 
12303-D56 10395 new allocation 
12303-057 10395 new allocation 
12303-020 10425 new allocation 
45 10586 acquired 
12303-059 10620 new allocation 
209 10662 acauired 

Figure 8.11 Part of QUERY I 
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QUERY I was connected into Arcview and 'QUERY BUILDER ' was used to choose from QUERY I all 
the parcels acquired for the project. 'STATISTICS' operation was then engaged to find the sum of all the 
acquired parcel values. The result is given in figure &.10 below. The result shows that. the acquired parcels 
for the project have a combined value of M 1698413 (M for Maloti, the Lesotho currency) 

Figure &. 12 

Sum: 1648913 
Count 90 
Mean: 18321 
Maximum: 51 732 
Minimum: 50 
Range: 51682 
Variance: 121449158 
Standard Deviation: 11020 

The result of performing the query to find the sum of all the parcels acquired for the 
project using the statistics operation. 
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2) Wbkb f'telds in the projed area are barbouring informal settlers? and wbo own tbe fields 
these informal settlers subsist on? This report is required by the project manager to band in 
tbe presentation to Ibe Land Task Force 10 deal witb landowners wbo subdivide their land 
illegally. 

• Solution 2: A query was perfomed joining the non-spatial 'iriformal deve/opmenl' and 'allocaJion ' 
and 'fnfo_subj', and results are given as QUERY 2 in figure 8.13 below (only an extract given). The 
query provides the owners of the informally developed parcels, and their parcel identifiers and the kind 
of infonnal development the parcel is engage. The infonnal settlement problem is shown in figure 8.14 
below. 

pld I .ubL.ld l.ullLaum ..... 1 .ullLn ..... Into ~pa 
11 
13 
17 
226 
239 
240 
245 
246 
247 
248 
255 
259 
266 
284 
4 
44 
5 
6 
7 
997 
999 
99993 
99997 

Figure 8.13 

8 informal occupation 

10 infoonal occupation 
14 informal occupation 
56 informal occupation 

68 informal occupation 
70 informal occupation 

68 informal occupation 

76 informal occupation 
77 informal occupation 

78 informal occupation 

81 informal occupation 

265 informal occupation 

8 informal occupation 

81 informal occupation 

2 informal occupation 

70 informal occupation 

3 informal occupation 

2 informal occupation 

4 informal occupation 

999999 informal occupation 

221 informal occupation 

267 informal occupation 

268 Mothuntsane Bophelo informal occupation 

QUERY 2 extract. The names of the fieldowners are deleted intentionally for privacy 
purposes, however the subject identity (subLid) can be used to identify the names in the 
subject table. 

To get the spatial part of the problem, the digitized informal development and parcel themes were added 
and displayed on 'View ' window. 'SELECT BY THEME' functioo was used to highlight all the parcels that 
contained informal developments. The result is given in figure 8.15 on page 140. 
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3) What are the values of the fields in development area I in which an allocated developer has 
to rea llocate or compensate tbe f"leldowners equitably, and who are the owners? The 
Housing Committee had just awarded a developer to develop development a rea I and 
requires this information both in spatial and non-spatial forms. 

• Solution 3: Solving this problem was met with another problem because fie lds encroach in 
development area 1 in whole and others in parts as shown in figure 8.16 on the next page. 

To get the true represemation of the area of the fie lds encroaching into development areas, 'CLIP' function 
was used to get only the encroaching part of the fields as shown in figure 8.17 on page 143. The ar~ of 
the fie lds required to calculate parcel value were derived using '{Shope]. RelurnArea '. function. Further a 
table was constructed in MS Access that represent the encroachment scenario named 'encroaching fields '. 
This table provides the values of the encroaching parts of the field in development area I. This table is 
given on the integrated presentation in figure 8.17011 page 143. This table was connected into Arcview 
using ' SQL' connect funct ion and 'QUERY BUILDER' was used to select parcels associated with 
development area I. 
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4) Wbicb of tbe parcels tbat bas not been allocated in development area I tbat can be 
reallocated equitably, to subject 12 wbose acquired parcel bad value of M 14006? A spatial 
representation is required 

• Solution 4: The following was followed to solve the prob lem ~ 

In order to identify a possible parcel not yet allocated in development area I that can be reallocated to 
subject 12 the following Query I (figure 8.1 1) given in problem one was used. In this figure parcels that 
have not been a llocated are expressed with 'not yet a llocated'. 

QUERY I was connected to Arcview using 'SQL CONNECT' function. In Arcview. QUERY I was joined 
using 'LINK ' function to FAT of 'land subdivision cadastral plan' (see page 132 and figure 8.9) theme. 
The 'QUERY BUILDER' was then used to select the parcels in development area I without owners (' not 
yet allocated' ). From the selected set of records showing the parcels in development area I without owners., 
'QUERY BUILDER ' again was used to select parcels with values close to M 14006 by employing logical 
expressions (> <) operations. The resulting possible parcels were selected and are shown in figure 8.18 
below. From the figure parcel 12303-0 13 could be the most possible parcel to be reallocate to subject 21. 
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5) Tbe layout insp«tion team from tbe Environment Committee is OD a site visit at 
development area I a nd suspects tbat some oftbe parcels fall in tbe buffer zone witbin wbicb 
development is not allowed. Verify this. 

• Solution 5: The problem was solved by creating a buffer zone of 50 metres away from the donga as 
specified in environmental guidelines to developers. This buffer was then overlaid on the 'subdivision 
cadastral plan' of the parcels in 'developmenJ area I '. A 'seleel by theme ' function was used to select 
all the parcels that intersect with the buffer. The result of the informally developed parcels is given on 
figu re 8.19 below. 
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8.5 System installation straJegy 

A single location installation as discussed by Hoffer et al. ( 1999: 777-778) is the strategy recommended for 
this improved functional and databases system implementation . This strategy is based on running an 
improved LIS on one location first, in which when it succeeds it can be insta lled in the other location as 
illustrated in figure 8.18 below. The strategy could be important to convince the management and to help 
the personnel to be conversant with the procedures. 

Location I 

====::>-

Location 2 

Figure 8.20 Recom mended single location installation strategy (adapted from Hoffer et ai, 1999) 

8.6 Concluding remllrks 

In this chapter the implementation of technical improvements discussed in the previous chapter were 
described. This included defining software and hardware that were used for implementation . The fully 
normalized tables and the graphical database were implemented. On ly a small pi lot area was chosen for 
database creation . 

A constraint encoWltered in database creation was that the major spat ial data, such as the layout subdivision 
plans and their accompanying cadastra l plans (fonning the cadastral), were not avai lable at the time of 
research . Examples were, however, g iven in which typical physical layout plan and cadastra l plan 
production could be ach ieVed. It was shown that really it was not necessary to undertake layout drawing in 
two phases as shown in the previous chapter using analogue orthophotograph and later digitizing in 
Arcview. Automated layout production was shown to be sufficient by itself. In addition it was shown that 
GPS and its TSO data processing software TSO were also compatible with the use of Arcview. It was 
shown that it was easy task to m igrate GPS data into Arcview or vise-versa through conversions on ASCII 
fil es by compiling and nmning scripts in Arcview. An example then was g iven which illustrated the process 
of drawing layout plans using orthophotograph, transferring coordinates of the deflection points on the 
layout plans to GPS, staking out the coordinates on the ground and producing cadastral plans in TSO, and 
eventually migrating the cadastral plan of th e layout to Arcview for storage and further processing. 

148 



The created pilot non~spatial and spatial databascs were then tested 10 assess their capability to provide data 
analysis, manipulation and presentation that conveyed meaningful information for planning and decision~ 
making processes. Data integration was mentioned as the main capability to be examined. FWlctions to 
achieve data integration both in non~spatial spatial were discussed and some utilized in running the tests 00 

databases. Engaging in solving simulated management quest ions using the improved database tested the 
integrity of the created database. Although a few problems had been entertained in thi s research for testing, 
the researcher cannot foresee any reasons why the created databases should not be able to manage project 
data for the created pilot project study. SOLe is however a cyclic project which allows maintenance of the 
created database in case of any difficulties met . As mentioned in chapter 4, the SDLe methodology allows 
back reference maintenance of the system. A single location installation strategy is recommended for this 
improved system as it allows test ing to pass criticism and allows time for confidence in LIS handling 
personnel, without ri sk of loosing data if the old system is being switched off, at introduction of the 
imprOVed system. 
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Chapter 9 

Conclusion and recommendations 

9.0 Introduction 

This research focussed on exploring the capabilities of LIS to facilitate managing land information for the 
MPLDP. a LR project initiated by the Lesotho government. In pursuance of this, the research further 
looked into how functioos and land information are being currently managed in the MPLDP, and where 
constraints were noted, recommendations were made for improvements. 

The first step was 10 understand what LR and LIS were. In this research LR was understood as a land 
management technique associated with changes in property and property ownership structures to meet th e 
requirements of urbanization . The changes are effected through land pooling, unified planning, and 
reallocation of well-planned and serviced parcels. This provided understanding the underlying concepts of 
LR's in which the capabi lities of LIS have been investigated. This was followed by a review in which land 
information required to undertake LR was investigated. 

Also in this first step the capabilities of LIS to manage the land information required for LR were reviewed. 
This involved analysis of ils types and components and how the components cou ld work together- to 
achieve efficient management of land information . Furthermore, major considerations in the development 
of LIS associated with management and institutional issues were noted and discussed. 

The second step in this research involved understanding the MPLDP system in term s of how functions and 
land information were managed. This was aimed at analysis of any bottlenecks and backlogs in the 
functioning of the project and further, investigating areas where there were any constraints that were 
associated with these bottlenecks and backlogs. This process was undertaken in tenn s of requirement 
determination in which several fact-finding techniques were used. Furthermore, the second step 
recommended improvements in certain LIS procedures. The improvements discussed were main ly 
technical while the legal and institutional issues that were necessary in introduction of technical procedures 
were also highlighted. The improvements included how spatial data could be collected, processed, stored, 
exchanged and disseminated efficiently and effectivel y. Moreover, the technical recommendations were 
implemented and a test using the databases was performed in which experimental typical land management, 
and administration problems were solved. using the implemented databases. 

As a result of these activities I was able to conclude that the aim of the research in which the capabilities of 
LIS were explored for the management of MPLDP land informatioo has been achieved. In order to review 
the activities and achievements of the research, a discussion of the summary of each of the chapters, 
observations and conclusions have been presented below. 

9.1 Chapter I 

In chapter one the background to the research was provided. In addition the problem that led to the 
research, the objective, the questions that would be pursued towards the achievement of the objective, the 
methodology which the exploration would follow, and finally how the di ssertation would be structured 
were discussed. 

Elaborating on these further, it was noted that the problem leading to thi s research was the poor land 
information management that contributes to the fai lure of land management projects in Lesolho. An 
example was given in which land disputes owing to lack of efficient land information management, results 
in overrwming the initial stages of projects like land adjudication pTOCCSS. 
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I noted the objective of the research as exploring LIS as a possible tool to facilitate management of land 
information for the MPLDP. In this project of multi·stakeholdership, many problems of information 
management arise. Success stories of LIS as a powerful tool in managing land infonnation for big projects 
served as motivation to undertake this research. An example was mentioned of the neighbouring country to 
Lesotho, The Republic of South Africa, in which a massive project The Cato Manor Land Development 
Project managing simultaneously more than sixty sub--projects, had introduced LIS successively as a tool to 
manage its land information. Another motivation was the recent acquisition of the resources capable of 
assembling LIS in the Depamnenl of Lands, Survey and Physical Planning which is the Head Quarters of 
the project and where the researcher is an employee. It was again the wish of the MPLDP manager to see 
such tools being employed in the project. 

In order 10 guide this research to accomplish the desired objective. some important questions were 
formulated which were pursued. Firstly, it was deemed necessary to investigate the underlying concepts of 
LR to overview the types of information sets required. Secondly. il was seen as a matter of im portance 10 
identify efficient methods of data collection, processing, storage and dissemination to speed up the project 
activities. This was en visaged to be undertaken by analyzing how th ese activiti es were currently done and 
proposing more efficient methocls. These questions provided the base on which the methodology was 
formulated to undertake this research. The rcst of chapter 1 presented an overview of the research structure 
highlighting the areas each subsequent chapter would focus on. 

9.2 Chapter 2 

In chapter 2. LR was discussed as a land management technique to provide for formal land delivery for 
housing and services. LR was defined and shown that it encompasses changes in property and property 
ownership structures to meet th e requirements of urbanization . In addition LR was shown to be a multi· 
stakeholdersh ip project in which the community the publ ic and private sector are involved with projects 
costs and benefits equitably distributed . To understand LR's wlderlying concepts, some international 
literature was reviewed based on the various countries that are conversant and experienced with the 
technique. These countries included Japan, Germany, Sweden, the United Slates of America, etc. Among 
these countries Japan 's Kukaku·Seiri, meth odology to LR was used to demonstrate LR's un derlying 
concepts. The methoclology was subjectively used for basis ofLR discussion as it was clearly outlined from 
the literature I got. A clear distinction was provided in wh ich LR could be approached which are the 
' Building Lot Supply' and ' Urban Infrastructure Development' approaches. Within these approaches sub
types were also discussed. 

This chapter further touched on the important institutional fram ework in which LR is undertaken. It was 
shown that as a multiMstakeholdership project the community. the private and the private sector engage in 
different roles. The degree to which these stakeholders arc involved in the technique is determined by 
institutional arrangements varying country to country. The activities engaged in LR were then discussed in 
terms of land administration functions as mentioned to be parcel delimitation, allocation of interests to land, 
land regulation, land valuation and taxation . These function s were discussed in the timeframe (being pre-
process, formal process and post process) they normally occur in the project but bearing in mind that the 
project is cyclic and there is possible reversion to earlier phases ifneed arises. These functions were each 
scrutinized within the process time frames (i .e. pre-process, fonna l· process and post·proccss. This provided 
an initial step to understand how the functions can be undertaken in the processes and identi fying possible 
supporting in formation required in planning and making decision . 

9.2 Chapter 3 

Chapter three focussed on identifying relevan t land infonnation sets that would assist in the land 
administration function s discussed in chapter 2. To understand land information, land and information were 
discussed as individual mtities. An integrated definition based on the discussion of land and information 
was then derived. Other terms usually used interchangeable with land and information were discussed 
including parcel and data used interchangeably for 'land ' and ' information ' respect ively. 
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Further, relevant land information sets required for LR were identified to be land tenure information to 
assist in allocation of interests; land valuation information to assist in equitable sharing of project costs and 
benefits; land use information to solve problems of planning for various land uses; and land regulation 
information to provide control and law enforcement in observance of laws guiding developments in land 
and adherence to these laws. I then noted some important specific activities in LR to which these 
information sets serve as resource to planning and decision making. In sum mary, a set of these speci fic 
activities and their associated land information requirements were compiled in the form of a table. 

The chapter went further to explore how these information sets are managed employing LIS tools. LIS was 
discussed and shown 10 comprise various components including resources (human, technical and finance), 
and procedures, including those involved in data acquisition, data modelling, data management, data 
manipulation and analysis, and presentation of spatial analyses resuhs. All of these work together, to 
achieve an efficient land information management goal. These components were further scrutinized to 
explore their capabilities. It was shown that LIS may employ parcel as a spatial unit of records in which 
juridical and fiscal cadastre can be engaged to manage land tenure and land value. Multi-purpose cadastre 
was further discussed, in which management of land information is accomplished by overlaying various 
information sets, including land tenure, land values, land use, etc. based on a parcel as a spatia l unit in a 
uniform gec-reference fi-ame. 

In this chapter, then. the identification of the relevant information required for LR and how LIS can be 
employed as a tool to manage this information stemm ing from investigation of its capabilities were 
established. 

9.4 Chapte,. 4 

In chapter 4 the development of LIS was reviewed. This development was based on a systematic procedure 
in which LIS components can be assembled to avoid deficiency in a developed information system. In this 
attempt it was shown that there are management and institutional issues which need to be addressed before 
LIS is developed. These issues were further discussed and their si gnificance in the development of LIS 
highlighted. The chapter went on to di scuss SOLe as a relevant systematic approach to develop LIS 
because it takes into consideration the development of a system as cyclical and phased, enabling reversion 
to previous stages for maintenance. It was then illustrated how the methodology can be used to assemble 
LIS components. Activities engaged in each phase of development were discussed, which were isolated as 
system strategy and planning, system analysis, system design, and system realisation . 

9.5 Chapter 5 

Chapter 5 introduced a discussion of the MPLOP project management framework in which a practical 
exploration of US capabilities to manage land information was to be engaged. The MPLDP was defined in 
terms of its location, goals., definition of problem, aims and objectives to address the problems stated. 
Highlighted as deviation from the LR review in chapter 2 which was based on the western and eastern 
countries was the problem of informal settlements in the third world countries including Lesotho. This was 
shown to have complicated social, economic and political issues that rendered common law to overweigh 
statutory law. The chapter continued to discuss the legal, institutional and time frameworks in which the 
project was to run. Important legislations and policies that needed observance in carrying out project 
activities were mentioned. Those institutions that are consulted in the running of the project, whether as a 
matter of formality or need, were also mentioned. In addition the time framework of the project was 
discussed. It was shown that the project would be undertaken in two phases. At the time of this research the 
project was in stage fi ve of the first phase, which is preparation of contracts to implement envisaged land 
developments. 

The approach outlined in chapter 2 was followed to discuss speci fic project activities and associated land 
administration functions involved. A work break down structure was used in which process structure (pre
process, formal-process and post-process) was used. This provided a comfortable platform to disintegrate 
land administration functions into sub- functions within which the associated legal, institutional and time 
frameworks would be integrated in the discussion . For example land administration function like allocation 
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of interests was disintegrated into land acquisition and titling. which occurred at different time frames, 
under speci fie legal frameworks and involved with specific institutions. 

9.6 Chapler 6 

Chapter 6 focussed on the analysis of the MPLDP to identi fy areas, which manifested constraints, resulting 
in backlogs and bottlenecks in project act ivitics. To achieve this, the structure of each comminee, it s 
functions, data acquisition. data processing, data storage, data exchange and information dissemination for 
each committee were analyzed. Requirement determination excursion was necessary to identify the above 
factors, and involved several trips to visit the various in st itutions that housed the PMT members. To gather 
informat ion for analysis, various fact-finding techniques, including questimnaires, observat ions, study of 
the project publications and relevant regulations governing project activities were used. 

In this mission I identified that most of the data that was needed for analysis was not available at the time. 
This was due to the stage at which the project was, in which significant spatial data, like land subdivision 
layout plans and accompanying cadastral plans that would fonn the largest part of the project's cadastral 
information was not avai lable. However, the existing land infonnation and how the other aspects were 
envisaged to be managed, and how problems in planning and decision-making in th e future were to be 
solved were discussed with some members of the project managcmcntteam through interviews and further 
informat ion was extracted from the project publications. These sources were to be sufficient for my 
analysis. 

The information gathered during this stage was further compi led into land information system 
requirements, relating each committee to input data, data source, the processes in which data were involved 
and the outputs. Land information requirements were then structured using various CASE tools for further 
analysis. Information planning and architecture tool s were discussed. Informat ion analysis was further 
employed in which data flow diagrams were used to depict information or data flow vi sually, functions in 
which this data or information was used and converted to required outputs and in addition how such 
information was stored. 

Although this research is not a professional systems analyis. what was achieved in this chapter was firstly. 
understanding how functions are undertaken and how information is managed in the MPLDP system. Areas 
where bott lenecks and back logs occurred were ident ified, and constraints causing these were determined. 
This was first achieved by scrutinizing the project structure. function s and ways in which information is 
managed. Secondly. the areas that were involved in potential constraints causing bottlenecks and backlogs 
were investigated, employing methods of structuring information requirements using in formation analysis. 
Finally, the results of the analysis were discussed. It was found that the system had many problems. Those 
which caused inefficiency to land information management were discussed. These included dissociation of 
the PMT members who are located at various inst itutions, lack of valid non-spatial information caused by 
high intensity of informal settlement and inefficient methods of data exchange. In addition lack of expertise 
in automat ion was identified in which relevant technical tools were used ineffect ively, like infomlation 
processing being done manually and further digitized which culminated in duplication of effort and time 
wasting. Further this inefficiency was noted by committee members using various Microsoft Windows 
spread sheet programs and Arcview databases without introduction of integrated databases that could 
enhance the efficient supply of information with queries that could provide spatial and non-spatial 
information simultaneously. 

9. 7 Chapler 7 

In this chapter technical improvements to the MPLDP were discussed. The improvements mentioned were 
not intended to overhaul the current system but to amel iorate the weaknesses identified in chapter 6. Only 
technical improvements were attended to, and some suggestions to how non-spatial attribute data could be 
managed in the settlement to be in par with the capturin g of spatia l data which seems to be effective for the 
project. Any other constra ints were a matter beyond which, as a land surveyor, I could handle. Technical 
improvements discussed in th is chapter are mostly based on automated data acquisition, processing, 
exchange and dissemination. 
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Orthophotograph was proposed to be used for identification of the settlement pattern , the adjudication 
process and as the backdrop to drawing layout plans. Again the TIFf, the format for current 
orthophotograph is in was shown to consume a lot of disk space culminating in s low processing. A way to 
ameliorate this was for convers ion of the orthophotograph into JPEG format. GPS was proposed to be used 
in engaging in fi xing boundary surveys in the project area. 

It was further noted that digital data storage was a necessity 10 assist automation. The current digital data of 
the project was proposed to be converted into digital form, captured either by scanning and dig itizing for 
graphic data, and, by key entry for non-spatial data. This was shown to be capable of reducing data storage 
requirements and misplacement of data as observed during the requirement determ ination mission. 
Furthennore it was shown that such automated processing and digital data storages wou ld enhance methods 
of data exchange and dissemination proposed. For data exchange, a distributed system WAN and even 
Internet technology suggested by the project manager was proposed, in which electronic data exchange 
would be more efficiently managed . It was also shown that data dissemination would be enhanced also by 
computer print outs to enable an efficient integration of spatial and non-spat ial data. 

It was further noted under technical improvements that institutional and legal issues need to be addressed in 
order for the improvements to be effected formally and effectivel y. Among others it was noted that the use 
of GPS should be codified under Ch ief Surveyor's Directions, and the Chief Planner shou ld amend 
planning procedures in such a way that full automation of layout plans would be permitted . In addition it is 
noted that the PMT members need to undergo eiLher formal or in-service training in order to engage in the 
proposed automation, as it was observed that necessary resources are present, but are not used to full effect. 

In this chapter, the improvements 10 the system functions and database were visually presented, using 
various CASE tools. improved conceptual functional model DFDs were used to illustrate improvements 
proposed to th e exist ing project functions as were noted on the conceptual function model DFD of the 
existing system in chapter 6. The important factors depicted on this improved DFO were the use of 
automated processing and digita l data storages and the data exchange and dissemination that were possible 
through distributed and shared database and computer print out. 

The improvements to databases were presented by the conceptual data model of the system employing E-R 
diagramming tools. This E-R modelling was used to map the relationship between data entities derived 
from the MPLDP data. The relationships between these entities were defined by the ex ist ing enterprise 
rules. The conceptual model was later transformed into a logical data model through the process of 
normalization, employing also the E-R diagramming tools. The logical data model was undertaken to 
prepare data entry into a specific DBMS for a relational database; Micr~soft Access DBMS was selected. 
In addition the logical model of spatial data was discussed in which specific graphical data structures were 
described that are compatible with the Arcview database. Further identified were necessary legal and 
institutional issues that needed to be addressed to implement these improvements. 

9.8 Chapter 8 

Chapter 8 focussed on the implementation of the technical improvements proposed in chapter 7. In thi s 
chapter specific hardware and software were highlighted for implementation. These included personal 
computer and MS Access and Arcview and for non-spatial and spatial database respectively. 

Creation of the database was based on the existing and collected MPLDP data. Further simulation was done 
to provide an example of how data, that was not available at time of research, but of significance to the 
project, like the layout plans and cadastral plans could be managed. The creation of databases was based on 
a pilot area within the MPLDP. On the ex isting data, like the zon ing plan of the project, the attribute fields 
were re-structured to correspond with the aeated fully normalized tables produced in chapter 7. 

To illustrate how proposed automated data processing would occur an exam ple was given of how physical 
layouts can be produced in Arcview. Furthermore illustrated was how coordinates data from layout plans 
could be transferred into GPS TSO software for upJoading into GPS controllers; and also how data 
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captured in GPS can finally be stored in Arcview for editing and further analysis, manipulation and 
presentation. 

The possible ways in which data in MS Access and Arcview can be integrated, manipulated, queried and 
analysed were mentioned. This discussion was based on the functionalities that are provided by th ese 
software. The databases created were tested in order to assess if they CCMJld provide the required 
information for planning and decision making. This was don e in the form of formulating quest ions, which 
portrayed the kind of information could be required from the aeated databases. In order to answer these 
questions, queries, data manipulation and analysis were undertaken, and the results finally presented In 

spatial and/or non-spat ial format where necessary. 

In MS Access query tables were used to present non-spatial results. The Layout function in Arcview was 
used for presentation of graphical information and where necessary integrated with spatial and non -spatial 
attribute information. The Layout function enables presentation of data in a goo-reference frame, which 
cou ld enable accurate integration of many themes, which maintain a similar reference frame. In this case, 
the loca l coordinate system defined by the Chief Surveyor's directions should be maintained. To achieve 
thi s it was shown that there is a need to transform GPS WGS 84 coordinates to this system . 

As these resources are present in the Department of Lands, Surveys and Physical Planning at the MPLDP 
Head Quarters, I sce the introduction of LIS such as the system descri bed in this research, in which its 
capabilities were assessed and tested, a more efficient way of managing land information for the MPLDP. 
To provide space for criticism for such implementation, a single locat ion instal1ation strategy is proposed, 
employing a pilot area in which the capabilities ofthese improvements can be further tested by the MPLDP 
management. This strategy avoids risk of losing data by the automatic switch off of the existing system . 

9.9 Stalemenl of acirieving lire objective 

What was achieved in this research was to show how LIS cou ld be employed as a tool in the management 
of MPLDP land infonnation , to assist in the effect ive provision of information to support planning and 
decision-making processes. Technically. improved methods of data capture, data processing, storage and 
di ssemination were assessed with practica l examples and were found a success. Furthennore employment 
of an improved and implemented database to solve typical management problems and success observed 
could be concluded as successful in this project. Thus. I can conclude that LIS tools employing MS Access, 
Arcview and PC ARC/INFO can be employed in the management of the land information for the MPLDP. 

9.9 Shortcomings in Ihe ,esea,ch 

The shortcom ings in this research were that most of the data required for analysis, such as the SUbdivision 
plans and accompanying cadastral plans were not yet ava il able due to the stage the project was in at the 
time of undertaking this research. Therefore I needed to structure interviews and questionnaires to focus 
directly on how these data were envisaged to be managed. As a land surveyor trainee in the Department of 
Lands, Surveys and Physical Planning also the Head Quarters of the MPLDP. and likely to be involved in 
the later stages of the project if called upon, I was chiefly interested in analysis and improvements 
focussing on spatial data acquisition and management for th e MPLDP. Furthermore, in pursuance to get 
more information I was sent a ' Request for Proposal ' document given in appendi x 5 at the time I was 
winding up my research in whidl I could not get the graphical part mentioned on page 3 of the document. 
This should have been development area not yet subdivided in which I could have used in the 
implementat ion chapter. Last but not least was the shortcoming in the literature of land re-adjustment for 
third world countries and in which in LR review mostly the exam ples were taken from the west and eastern 
civili zed societies. This fact however. made me indulge further into the informal sett lement situat ion of 
Lesotho and to integrate this fact in the analysis, design and testing of the imprOVed MPLDP system . 

9.11 Areas fo, furthe, research 

Areas for further research for this dissertation include getting a deta iled plan for implementing a distributed 
network that would function as envisaged in this research. Furthermore it would be of interest if such a 
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system were extended to the whole project area, to assess its data management capabi lities further and 
provide necessary maintenance. This wou ld be of no difficulty as the SOLe methodology employed in 
designing the improved databases a llows reverting to earlier stages for maintenance. Th is could be 
achieved by improving the conceptual funct iona l and data models discussed in this research augmented by 
further undertaking analysis of the system at that stage. 

9.11 Concluding remarks 

LIS techn ical resources incl uding hardware, software and data are associated with a variety of 
functiona lities and models in which specialists can achieve their most effective use. I recognize that there 
may be, simpler ways in which the implementation and testing of the designed functional model and 
databases could have been done to achieve the same results as I have attempted in thi s research. As a 
student, and to be a researcher- in LIS technology, I recogn ize the need to take thi s research in practice and 
to identifY further more simpler and efficient ways of managi ng land information for land management 
projects and other land infonnation resource based activities in Lesotho, as technology is evolvi ng every 
day for the better. 
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Appendices 



Appendix A -A court ordel" of eviction and demolition of property at Lepereng at the outsk.irts of Maseru . 

( 

) 

. .. _---- -_ .. 
• • , ~ • .. c· '.' •. ; , 

IN THE MAGISTRATE COURT FOR THE DISTRICT OF 
MASERU .. . . 

HELD AT MASERU CR492100 

In the matter between 

REX 
,. 

And 

I. _. ___ ______ J: 

2. I.A~A ............................... .... 

COURTQRDER 

~ . 
Whereas OD the 12 December 2000 accused 1 was ordered to 
vac.ate the site she occupies at LepeRag iD terms of SectiOD 
87(1)(3) of the Laad Act7 but bad Dot done so 71- hereby order -
that the said accused. be evicted from the said site with the 
assistance of the police forthwith. Aay structure OD tile 
premises should also be demolished. 

~
;::- -.~'\ 

'~"'J' . i .S.Mape . ____ .: 

Cbief MagU~-,,~J!!'rY 2001 
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ApfH!ndix B - A summon calling upon an informal settler to court in case of occupying, aiding or abetting 
unlawful occupation of land. 

t6 
LESO'I'RO 

Totliell.-.,u 

'. You arc; buebJ '"''''' ..... -''~_.<1'''''It<'.'''' 
bueof 19 ~:'Ob~ Illh, '->:I,1n07;lll 

half of H1a KaJsty); who ~lIr -.d 

conuiilttbe crime 01 

ID th.lot CIa ..... 
10 the dUtrtct 

I . ~ 1<1 , ., l", ~" u n';' ::k.~; -:':;-
• o.cru. eau.~. ,...~:.. - .:. ;:.~- :--- . . . . .. . ":. .. . . :' ..... --

. . . - - -. - .- ... --
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Appendix C - A Request for Proposal (RFP) document 

Ministry of Loc:&I Go\'a'IID'IeDI 
Departman of Lands. Housing and Urban ~elopmeDt 

P. O. 80x 876 
M.os= 100 
LESOTIlO 

RE: REQUEST FOR PROPOSALS (RJrP) FOR 1"HE DESIGN AND 
[MPLEMENTATION OFSERVlCED LOW-INCOME HOUSING, PROJECT, 

MASOWE. 

Wc wish 10 inform you that the GoVet'DlDC2lt of Lcsotho' s Ministry of Local Govc:mmcnt illtCllds 
10 use the services of consultants/developers (or the detailed desian and constNCrion of semc.ed 
low-income bo..mng. MASOWE. 

This Request For Proposal is comprised oC this covering letter or letter ofiDviwion IDd the 
following documenf.5;-

Section 1: Terms ofRefemx:e 
Section U: lnsauction to Dcvc:loperslConsultanu 
Section m:, Annex (Project l....ocation Plm) 

In the event of any queries for clarification on this RFP, these should be directed to: 

Project Co-ordination Unit 
OepartmCD1 oC 1..&ad:I. Surveys and Pbysical PIKU'ling 
P 0 . 80" 876 
Ma.seru 100 

Any information givcn to. prospeetiV'C developer canceming lhis RFP wiU be furnisbod to Olhcr 
developers as an amendmau to Ibis RfP. 

Should you decide 10 submit. proposal. pieuc follow instruction to developers (Section 11) and 
deliver your proposals. DOt later than J1 !'!? OP UsE-x."" Ostobtt. lOOJ . in sealed 
envelopes 10 ths CrntnJ Tender Board (J floor, Gov!",,"",t Complex: Pbw; J), Bo" 395, 
Maxru 1 00, The cnYCJopn ,bould be matted: DESIGN AND CONSTRUcnON OF LOW
INCOME HOUSING,MASOWE. 

Tenders will be opened. ac \be Centta1 Teoder Board on I • .,.U.,. October. lOt1 at 
ljJOpap i.u. the p~DOC of bidden Of' thetr CepCkllfatjves wbo choose 10 .ttend. 

PriOf'IO your SUbmlssiOD. you ~ exper;aed to .II1end • compulJoly tile vjsit on T!I!!d!y. 2t" 
Scpt.c .. btr. 20tl at 1O;3h. iD Mapuboe. All interested penoa.s are requc:sted to mClC't outsKie 
the Town Clerk's Office, M.pat.soe. the same time. 

Yours faithfully. 

M.BUTI 
CQMMISSIONER Qf LANDS 
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SECTION 1 

TERMS OF REFERENCE 
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I 

SECTION t: TERMS OF REFPlENCE 

1. INTROOUcrrON <DISCUSS M1LLENIUM PRQJECJJ 

The De:putment o f Lands, SU1VC)'3 and Physical Planning has been mandated to promote 
effective and sustainable management or led, housiDg IUld urban development in Lc.sotbo 83 
provided for under relCVllllt legislatiOn! and policies. 

in puNwt of the implementation of the miJierutium project. Ministry o fLocaJ Government 
imC"nds to W'ldertake a project of developing the Mascru South West (MASOWE) for- the 
cicvelopment of Low·income residential uses (1000 low-income bousing). road Dd.WOrk. open 
spaces. community facilities. The project has the following objectives: 

a) To address housing deficit within the Maseru Urban area and also relief congestion 
within the a.lrQdy existing .!Cttlc:ments. 

b) To facili tate provision of affordable housing for Jow-income since they are usually 
m.argina.lized within the community. 

c ) To facilitate provision of properly plao.ocd and 9Cl'Vicc:d. settlements in the pcri-urban 
areas of Maseru. 

d) To pre-activcly respond to anticipated housing demand for th.:: industrial workers which 
wilt be cn:atcd by the New additional films at Ha Tikoc. 

1. PROJECT AREA 'A'AND 'S' 
The Project is located within the MiJlenniwn Park. project at the south west oftbc LNDC 
proposed iDdustri&l area.lbe distance berwcen the [wO arc: 4.610 S.4 Idlometres apart from each 
other. lne total area is approxi.malcly 6lhcctaR:s, Stt londea piu ill .. an I. 

3. SCOPE OF Or.sIGN AND IMPLEMENTATION 
3. 1 1be developer is expected to carry out cbe design and implc:mcotatioo of 1,000 hoWling 

Wli ts and the provision of infrastructure (road3, water, eic) 
3.2 The developer will be required 10 carry out detailed design. preparation oftenden and 

contract document:! and evaluation of lcodcn, assist with contract award and supervision 
of the contract, ll5 per attacbcd development brief. 

3.3 The develo per in preparation of diliJ ~gn for the project shall use the Govcnuncnt of 
Lcsotho Standard Design for Roads and Bridgca. building standards and f'eSulations of 
tbe Government ofLesotho aod the private sector involved in development. 

3.4 The developer is expected to finance: the project with fid1 cost 1UO\It:ty from the 
beneficiaries. 

3.5 The minimwn of 1 room arid maximum of) rooms both with services; yard tap. VIP 
,gravel roads with drainage. 
3.6 - 50-/0 sbould be used (or residential. 

- , 5% should be used publ~ (oe uses 
- 5% should be uxd for locaJ shopping 
-' 3% should be used fo r playgroulld 
-, ~/o, should be used for roads parking 
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SECTlQN 11 , INSTRllOlOl"S TO DE\'!LQPEg§ 

"The developer should follow the instrUl:tions coaWnecr hcr-ein and supply all required 
information. FaiJun to compfy with lhe$c instrUCtions may sel'W; 10 di"quaJify the proposa1. 
De\"elopas must provlck full. 8CCUI8te aDd compkte information as required by this RfP. 

I . PUlod .r V.tidity of Pl"Opo .. b 

Propo$&.ls sbould be valid for 90 days from the closing day foe rceei:pc of pTOpOsaU by tM: 
Government. 

1. Prcp.,..fioo aad s._ ..... of PNIflONI 
~ proposals mUSt be prepared in two petS: Technical &fJd Financial Proposa.ls must be rude 
for the complete scope of services as olllhned in the T~rms of Refcrencc. Section I. Proposal.$ for 
only. par1 of Krv\CCS will be rejected. ProposaJs should be prepared and submitted o.n or bdo~ 
the date and llme specified in 2.3 below, in original and five (S) copies, and in two separate aDd 
sealed envelo pes. lbr: flnl containing the original abd Jive oop)es of me Tedlaical Proposals &Ild 
I.belk:d 'T«hniQl Proposal' and the sc:c.ood containing the original and five copies aftbe 
Financial Proposal and nwi.ed ' Financial ProposaJ ' , T'hc two envelop6 should bear die name: of ' 
lbc fllUl making the proposal. 1M two envelopes shoukl be put inside ODe I~ envelope which 
should be labelled. The cost (or implcmeruins the project should be cleAlt,.. shown . 

. 
1be envelope should carry no identification of the name or mark oflhe pl'oposcr D()f any Olher 
means of identific..al ion. 

2.1 T«brn~ Pro,...1 
This pro~ shouJd at a mlJtimum, oonl.aut; 

&) [)Evc\opcr's a/\8lysis and uncicntandiol ofw TORs. 
b) Technical apptWCh and mctbextolo81 fen provIding the reqwl"Cd services. 
(;) P,oposed swftn& and mantgemertl SO'Ul:tl.R ofme proposed projecl team and details of 

how this team will be rMrIqed and supervised. 
d) Detailed C'S'Iitoak:s of Io\al mqwmi man~r (01" the project expraxd in terms of"...",· 

months. broken down by individual ~ metnber. aru orlfChnlt;aJ spcciaJity, ctI: . 

~) A Oaaikd .... ark plan showing prDpOMd schedule for acc:omplisbrnmt oftbc DlIjor tasb 
required to c:ompl~e Ibe proj«L 

I) Oc\ailed curriculum vi ... for personnel proposed for the projccL 
a) "T'lftc aitemaflvc skr:tebes of plant for bousiog wUu 

1.2 sr .... rial 'J'9PC*d 
This propo$Il YlouH! at a miniml.ll'll. com.ain: 

a) A data sheet, for each staff menbet-, refledina a biUiag rate compri,ed of wary. social 
COlt' and company o~emc.ds. 

b) tklailed Ihting ofiDdiRtt COSl$ (disbursements). 
<:\ Detailed eosl est.irnaae for the irnplemeutarion of the project. 
d) Detailed inioll'Dabon on how die tenderer will finance the proj~t . 

Developer must indud.e sufficient backup infomlation to enable the Government to det.ermme 
thoe bolsis of their cost ~itnale . 
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2.3 Delivery or PropoMb 

Proposals sha.LI be delivered 10: 
Sum!" ofT_de..- Board 
Migjalry or Fi .. oa: 
Ggvs'Pmept COnlpla III (3'- Floor) 

Room 3016117 
P. 0 . 1013" 
Muc,..l00 

Delivery must be made OD or berore 11 000' o. IMpeI.v 9· Oe!ober. 10l11Dd they will be 
opened on the same day at 2:30pm. Proposals received after this specified time will DOt be 
coosidered fOT evaluation. 

3. Enh.atioa Propelal 
After the closing date for submission of proposals. befors 12 .toD o. T.gday ,. Oecobc:r. 
200) the proposals will be eva.luated by the Ministry of Local Government. The evaJ1JJItion 
process will be as detailed below: 

a)Ted .. icaJ E.-.luatio. 
Technical proposals will be opened fim. and evaluated on the buis of the followina ~ahtcd 
criteria. 

CRITERIA 
i) <h-craU q..tity .r propaal 

(ComplcteDCSSt IIMroultu:.aa, rapo ..... _. 
quality of ",orkpl .. pl"Opftfll .tedUlkaI appl"O&dI) 

il) Co.paay promc with Mlpbasi8 oa cs:periatc:t- or d_. 
Add I'pcrvisioll or devetop.CIIII 

WEJCRT 

,,)Colltrlbutio. Dd .. of qualified ud c:spcrtcuced It 
s ...... oupcrtl 

TOTAL I. 
Propoaab ",itla a Icore or kn: daaD 65 wOl be rejcded... 

b) FID .. cial PropoIaI 
Financial proposals will be opened immedia1cIy after the technical evaluation has bccu 

completod .. OnJy financial proposals oftbe firms whose tcchnic.al proposals have IOOfed 6S or 
more will be e...a.lualed. The lowest tetlCkr p-ice ofb:: proposal wIUcb x:ored 6:; or more will be 
considered for further cvalwuion. 

.... COD.tract Nqoci&tioat 
[)evelopef3 are requestallo provide the rwnc, telephone/cell number, fax, e·maiJ numbers oftbe 
contact person with whom the Ministry of Local Governmc:n.t, ifnocessary, may discust 
proposaJs submitted in rcsporise to this RFP. 
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4. REPORTING 

The developer sball prepare and submit progress reporU as follows: 

a) Project Inception Report 
b) PreJiminaJy Design Report 
c) Final Ocsign Report 
d) Teoder Ooewneot 
e) Tc:odet Evaluation Report 
o Minutes of Site Meetings and Progress Reports during supervisioD of CODStt'UICtion 

woric 

The original copy and five (S) copies of cac.h report will be required. 

S. Withdrawal of Propolm 
Proposal may be modified o r withdnwn al any time prior to the last date of receipc. of proposals. 
Notification for rnodific:atiOllS and withdrawals must be delivered to the office designated for the 
receipt o f proposals. 

6. A .... rd oleo.tnd 
Only onc fucod revenue price contract wiU be awarded as a result of this RFP. Tbe firm which 
receives Ihe award shell nQ( IllJlOJnarically be excluded from «lmpc:ting for follow-on Of related 
projects. 
The Government reserves the right to reject any or all offers and to waive infonna.lilie3 and 
minor im:gularities in the ofTen received. 
If negoti.tions are oonduded on an offer n::ceived. they shall not constitute a rejection or COImIe!' 

offer on the pan of the GovernmenL 
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Appendix D • Form C (adapted from Lesotho Land Act 1979) 

THIRD SCHEDuu: 
(Sedioa.17) 

Certlfie:ate o( aUocatJon 

(Non·regisfnble title-Rural Area) 
• delete Where appropriate 

POftM"Cl" 

1 This Is to certify that . ____ ., ___ . ______ . __ ._ 

_ of 

~ ...... 
... u ...... 
oI,.an U .... -
o-rlbo ... .... &at« .tQa. _ .. .... ............. -

-----_._- -------

01. . __ ,. __ _ 

~ been gRJIted I.D. aUocadoa 01 laad whim allows the at
kJttee wWa elIect (rom h date at this certificate to use or to 
use .and (II(Dlp)' forl'_ _ _ yean. The led kDowrI .. 

... ............ . __ .. _-_._-

£atec" pW"' 
(or tile JlU11)(lI-e 01 . ____ .... ,_ .. __ ... _ . __ . _ ... ~ .~ .. _ _ ... _,_ .. _._ . ______ _ _ 

JIOM lA. !be ........ - 2 A *etcb. plaD or IDIIp of ~ boundariel cl thII • lad bIle DOt 
attached. &a1 the iIDd" dimeDliooa measure .. foUowa:- _ 

AttemPt to 
m_,. the . 3 boUD.". 

...... -of_ 

1bIs aU<dtion ol bDd ~ be tralIL!J{erred, $Ok!, giveo..ay 
or 4eased to any other persoa ad on tbe deIttI at the ailottee, 
• bis/ber Jnrfu.I spowe IMf continue to IJIe ud occupy tb1s 
land until • his/her 0'Wl1 dead:!. 

Sig:llatUn! ol a.irmaD 

Witne85ed by __ _ __ Slpabue 01 .. elDber 01 
LaDd Committee 
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Appendix E - An example of how the Land Tenure, Survey and Valuation Committee manage their 
records 

\ 1 

I ' 

1 I I ! 
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Appendix F - Questionnaire to system users 

I. What are the aims of the MPLDP? 
2. How long is the project envisaged to run? 
3. Who are the stakeholders in the project and what are their participation characteristics regarding 

planning and decision making? 
4. Describe the fimctions that your committee is involved in? 
5. Has the project so far experienced major problems? 
6. What are the major problems you have observed so far? 
7. How do you think the problems might be solved? 
8. Is the any problems regarding land information management and project functions, specify? 
9. Which areas do you think are hard hit in the land information management and the project funClioo 

activities? 
la . What type of information is mainly necessary to undertake which activities? 
I I. Is this information ready at request. ifnot specifY why, if any idea? 
12. What is the future C1visaged activities that your committee is supposed. to Wldertake? 
13 . What kind ofinfonnation do you think will be needed and why? 
14. Do you think this information will be readily available and why? 
15. What kind of infonnation is disseminated. to whom and for what reason? 
16. Could you please list below in the table on the next page what kind of information you are currently 

using and what functims is this information supporting? Ifpossible can you supply any specimen data 
or information you are using. 

17. Also in the table you can fill in the information that you need to carryout the future coming functions 
of the project. 

18. Write any other information about the current management of the project, which you think. is 
necessary for public consumption? 

Committee input data $Outre function output bottlenecks 
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Appendix G -

Questionnaire 10 MPLDP infornuztion consumers 

I. What part do you play in the MPLDP? 
2. Who are your frequent contacts within the MPLDP project management (PMn? 
3. What kind of information do you requiTe from the PMT? 
4. What information do the PMT require from you? 
5. What are media and documents involved in this information exchange? 
6. Which areas are prone to: 

i) Effective flow of information? 
ii) Ineffective flow of information? 

7. In case of inefficiency what do you think could be done to remedy this problem? 
8. What information you envisage requiring from the PMT in the future? 
9. What in formation you envisage issuing to the PMT in the future? 
10. How do you like the information exchange between you and the PMT look like for effective land 

information management? 
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Appendix H - Clustering of informalioo codes using Informat ion Architecture 
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Appendix /- C lustering and delineation of codes into information subsystems 
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Appendix J _ Substituting cl usters with arrows defining information flow 

174 • 

t 
f 
J 



Appendix K - Resulting re-arranged data flows within subsystems 

i~ 
I I~II J J III ttl 1 U /1 IJID III I 11 I,ll IIJlfh III 1!l!dl IIIJ1U1t 

1 - tjf" Illr h , 
JJII IJIIIIJIl .IIIJ Ji 1111 II!!fIUJ I • JJ 

! =:t..--:- ---- --,----=:==:.. -, =--==-.... -,--
~ -1 __ -j--

I ='=-~_ 1---,---I ::::'-":::::--· -_ .. -· =-== '-> -; _ ...... -,-- -.--, ----, .-----_ .. ---
, --- t -· ----._- -j--- --- -1---- -
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Appendix L - Lower levels of the DFD given in figw-e 6.8 

First level diagram:-l.l Existing surveying, aUocation and valuation 
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Detailed level diagram:- 1.1.1 EIistiDg RecordiDg laDdownership 
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First level diagram:- SUrnyiDg 
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Detai.ked levd diagram:- 1.1.2.1 GeDersl bouDdary survey 

.... ..,.,. _ .. -- - - -.-.......... 

.,." .... ..,.,. ... -

.... 

179 

'.' 

• 



Detailed level diagram:- 1.1.2.2 Emting fixed boundary survey 
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DctaiJ«llevel diagram:- 1.1.3 Laad nluatioa 
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Detailed level:- 1.1.4 Dispute resoiUtiOD 
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.[)etailed level diagram:. 1.2 PhysicallayOllt plauuiag 
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Detailed level diagram:- 1.2 Land use planning 

.-
0r'th0I* .. yOllPt< . 

"""'" -
/ ...... ....... .... 

----~ 

184 



1 

7 

Detailed level diagram:· 1.3 Euviroameatal plaaaing 
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Detailed level diagram:- 1.4 Housing plaa.ning 
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Detailed level diagram:- 1.5 Services planning 
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AN EXAMPLE OF mCTIONARY FOR DATA FLOWS 

DMaftownaIM IDtecri~~n lhurce UMd~ IDetletructurt Voluml [Quality Botlltneckl 

1Jrthophotograph 109tt11 ~hd~ lAOC1W~) 1.111,211.31 ~~lnTIFf B~~ ~Ium l~~loomuch 

dlhe~qcI'h 1.1tUHl Imi dlcaptt 

12,11l.2,~ ~,R.ubTnllerN 

It 1,3,1 ~d'lno 

2,Llnd m~1I ratM Prb11rd pr equh I][HU~ 1,111.1.3 A~I~I~ Sm~1 H~~ 

mtlre ~m.ttl 

~dJm 

Id 

J,Vlfdlcta IIIb"1 CC4Jrt ~Ion l.lardTI8kF~ 1,11 1.1.4 A.I~i11 

faech M CIIe ~.oo M«Ilum Medium 

dCl're8~I~ 

M~nnee 

rurmwJ 
prsons lno 

4Tnvlronmlntll ~~~lHons gm~ Utnllryd 1.~1 1.3.2 Conslmd~ ~Ium 

regulltlonl Illdd~IO En~ ~~~m. 

m",en~~ 

I.T~I dlcurntnt dill Dill.loon 111 1.L~ 1.111,1,1, OeecIit~d H~h ~um Hf;hrzed~ kltil 

'die I,Ut 1,1,1.3 cdti.~tpj by~u_cm 

.. 



AN EXAMPLE OF DICTIONARY FOR PROCESSES 

Commltt .. Proellno PrOCII dMcriptlon Inputftow outpuftow ProeMS BoU~ntck. 

'filmy 

Land tenure Ind 1,1 SUM~~ valuilon Ind l.SUMY Instructions 1,SuMyflll tHigh l.Inefft:lent data ator~. 

IUlVft committee allocilon 2.SIM\tY regulationa 2,R~ttj lard 2,Many land dlputl 

3,O~e appeel vlUI 3,Du~~~ d 1I1't11. 

Hilt docum dill 3,CIplrt. ra~~oo 4,1n6:t1Y8 die proclSll'G 

5, Lee_land rt~ die 

6, IJnd regltrt r&:C(Ija 4 , lrdex~ att\~hao 

HaM met rates 5.1rdex~ ca1.~ 

8,Verdija ~n 

9,Ort~~'lPh 

10,P"ooll dilll 

11.ExrnK\tj 'l.My ft. 

1 Physical 1.2 Ph)'a1 ~8nni~ 1 ,Irdextj ath~a~raph 1.I1YM~8ns l.Medllm 1. Dl4ltiion ~ layoJ 

PllI1nlng 2 ,~anni~ reguliial ~oouct~n 

3,. h~l~ data 

4,SMQ demard dltl 

~ ,~~ ZOO~ ~In 

Formulated from ilie Top Level Diagram of existing MPLDP functional analysis (figure 6,7) 



Appendix N - A savingram 

SAVINGRAM 

FROM, L$PP s.o ........ ~ RECEIVED DATE STAMP 

REF NO. LGILSI , as;e.l-a~-:J. p 

SIGNED 
(FUL.L.SIONATUAE) 

NAME, 
(M'£OJ 

_ _ ___ FILE NO, _ ___ _ 
\ (RECBVING IIIN1OEPT.) 

DATE; -
Re: CERTIACATE OF USER NO: t:':I.ttt COIl aeo. 

Please fInd hereto attaChed certIfIcate of user NO . ............. RelatIng 

to plot NO .... ' .~ .~.'::-: .. ~~ ............ Intended for ... ..... .... .. .. .. ........... . . 

. D.o.;.-..w.::~f~~:T ..... ~ .~ ......... ~~.~~.~.~ ..................... . 
~ C)\C.;::..i c..t:S. .................... ....................................................... .... .. ... ...................... 

cc: Chief surveyor 

Director Of BuJldlng Design services 

cabinet Planning 
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Appendix 0 - The lower level diagrams (DFD's) formulated from figure 7.1 

Fint level diagram:- 2.1.1 Tbe improved SUn'cyiog allocatioo aad valuatioo 
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Detailed level diagram:- 2.1.1.t Improved recording field ownership 
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First level diagram:- 2. 1.1.2 The improved surveying 
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Detailed level diagnm:-1.1.1.1.1Improved geaeral bouDdary sW'Yeying 
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Detailed level diagram:- 2.1.1.2.2 Improved rued boundary surv~y 
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Detailed level diagram:- 2.1.1.4 Improved rettiviag aUoatioas 
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Detailed level diagram:- 2.1.1.6 Improved dispute resolutioo 
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Detailed level:- Land use pianniag 
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Detailed level diagram:- 2.1.3 Improved eavironmeatal planniag 
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Detailed level diagram:- 2.1.4 Improved housing plaMing 
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Appendix 0 - Fully normalized tables im plemented on MS Access (some of the tables are not gi'o'Cll fully 
but on ly extraC1s 

I pid . ;;;.;:.I~bj id J..iOOIoc 'Id I 
997 
99997 
99993 
208 
259 
99998 
9994 
99995 
999 
12303-075 
12303-072 
12303-071 
12303-068 
12303-067 
12303-061 
12303-059 
12303-057 
12303-056 
12303-055 
12303-054 
12303-053 
12303-047 
12303-046 
12303-045 
12303-044 
12303-039 
12303-038 
12303-037 
12303-034 
12303-033 
12303-032 
12303-031 
12303-030 
12303-029 
12303-028 
12303-026 
12303-025 

Allocation table 

999999 5 
268 5 
267 5 
266 5 
265 5 
230 5 
229 5 
225 5 
221 5 
196 2 
193 2 
192 2 
189 2 
188 2 
182 2 
172 2 
170 2 
169 2 
168 2 
167 2 
166 2 
162 2 
161 2 
160 2 
159 2 
154 2 
153 2 
152 2 
149 2 
148 2 
147 2 
146 2 
145 2 
144 2 
143 2 
141 2 
140 2 
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allce '. id '~t.all'~"""ff.'1 
1 illegal 
2 new allocation 
3 relocation 
4 reallocation 
5 acquired 
6 not yet 

Allocation type table 

pid 

12303-001 
12303-002 
12303-003 
12303-004 
12303-005 
12303-006 
12303-007 
12303-008 
12303-009 
1 ? ~n~_n1 () 

Cad -"ar table 

' cadid ~1 
o 
2 
2 
2 
2 
2 
2 
2 
2 
2 
? 

12303-001 
12303-002 
12303-003 
12303-004 
'iZ363.:oM 
12303-006 
12303-007 

Build ing table 

6 
5 
4 
2 
3 
1 

10 

,",WC.did.: ,'" l"i;8UrV~1Id ','r:Silt9i'iI 
1 12 2/02/20( 
2 13 
3 0 
4 0 

Cadastral plan table 

I deyarea id Idey 'speclfic' IdIt)l'il1U2~r§I~t'1fri\¥1 
1 Mixed 79860 12 
2 Clothing 1800000 7 

Development area table 

j deY_ld l dey_JipecS>JI 
122 Road 
123 Housing 
124 Sanitation 

Developer table 

( jjlicoi.idMI Ineo .!YP4i(~ 
1 high 

203 

2 medium 
3 low 

Income table 



1 
• 

!encrfield n pappeil!:)ct1'1ippeal description! 
12/a 0 
997/a 0 
14/a 0 
10/a 0 
8/a 0 
9/a 0 
8/b 0 
5/a 1 informal settlement 
5/b 1 informal settlement 
13/a 1 informal settlement 
ll/a 1 informal settlement 
11/~ 

Enc,_appeal table 

! pld 
20 
21 
22 
23 
24 
25 
26 
9993 
999999 

.' , :1 itncr area l:encrYalue 1_lIearea id ! 
3824 5736 1 

16011 24017 1 
8549 12824 1 

10079 15119 1 
12848 19272 1 
17906 26859 1 
9741 14612 1 
001 

525 788 1 

Encroaching fields table 

! "li:pid~Jnfo id ' I ilnfoMttIer.:.lInfo id I sUb.I , id I 
11 1 253 1 2 
13 1 250 1 2 
13 1 252 1 2 
17 1 251 1 3 
226 1 254 1 4 
226 1 218 
239 1 234 1 10 

Infory id 
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I"fo id I ' .l;.';i&lnfo type , ;' .,1<1 
1 informal occupation 2 agricultur 

3 institution 
4 commerci 
5 open 

2 infonmal property 

Informa l development table 6 donga 
7 industrial 

Land use table 

Lpla" "r 1 Lpla" descl ,·pla";.data~d,planner,:Id 1 
1 project area 21/03/1999 401 
2 zoning plan 31/05/2001 401 
3 residential 12/03/2002 500 

Layout plan table 

1 pid 
12303-001 
12303-001 
12303-001 
12303-001 
12303-002 
12303-002 
12303-002 
12303-002 
12303-003 
1 ?':tn>:lJ\n':t 

Par_utility table 

subj 

Utility id 1 

1 
2 
5 
6 
1 
2 
5 
6 
1 
? 

1 pld "' I par area Ipar valu 1 

10 
11 
12 
12303-
12303-
12303-
12303-
12303-
12303-

Parce l table 

16940 25410 
7960 11940 
9337 14006 
1426 21390 
1399 20985 
1469 22035 
1290 19350 
963 14445 

1098 16470 

,:'·I ,prt·ld 
87 12303-001 
88 12303-002 
89 12303-003 
90 12303-004 

2 
2 
2 . 
2 
8 
2 

1 12/06/01 1 

12303-005 
92 12303-006 

Parcel ownership table 
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1 30/11/00 1 
4 30/11/00 1 
1 05/06/00 1 

4 12/02/01 1 
• .... " ,n.- ,,.. .. • 



I~~ , 0 '-' nr Idevarea ·.ldl I: ... t req nr .' I Issue ,da1e I · JTTN ."';;j 
1 1 1 31/12/1899 . 

ReCLdevarea table Request for proposal table 

I subLid I subPnaine ':;': Isubj sum. ' .address 
1 
2 
3 
4 
5 
6 
7 
o 1 __ 1- .• _ 

Subject table 

I utility Id I . utility ~pe 
1 water 

Utility table 

2 electricity 
3 tarred road 
4 all weather road 
5 waste 
6 sewerage 

1 _1- 1_ 1. _ 

I zone nr lzone arel ' luae Id I 
1 80606 6 
2 151417 6 
3 303141 4 
4 59202 4 
5 86901 5 
6 49972 5 .......... ..,.., • 

Zone table 
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