Improving end to end delivery of land administration business
processes through performance measurement and
comparison

Dorman Chimhamhiwa

Submitted in fulfillment of the requirements for the degree of
Doctor of Philosophy

March 2010
University of KwaZulu Natal
School of Environmental Sciences
Pietermaritzburg



Dedicated to my daughters Vonai and Tadiwa



Disclaimer

The work described in this thesis was carried outhie School of Environmental
Sciences, University of KwaZulu Natal, Pietermdritrmy from July 2006 to January
2010 under the supervision of Professors Onisimoaklya and Paul van der Molen
and Dr Denis Rugege. The thesis consists of assefiecChapters that have been

published in or accepted for publication in a ranfjgternational scientific journals.

| hereby declare that this is an authentic recémlark and has not in its entirety or in
part, previously formed the basis for the awardan§ degree of this or any other

University. Wherever use is made of other's warks duly acknowledged in the text.

........................................ 19' March 2010

........................................ 18" March 2010
Professor Onisimo Mutanga (Supervisor)

Supervisory committee

Professor Onisimo Mutanga, University of KwaZulut&aSchool of Applied

Environmental Sciences, Pietermaritzburg, SoutlcAfr
Professor Paul van der Molen, School of Land Adstiation, University of
Twente, Faculty of Geoinformation Management andrE@bservation,

Enschede, The Netherlands.

Dr. Denis Rugege, UNDP, Kigali, Rwanda.



Abstract

The delivery of land administration (LA) systemsrtmaularly in urban areas
underpins housing, industry and infrastructure tgyeent as well as the smooth
operation of land and credit markets. However,rfragtation of LA activities across
several autonomous organizations generally impamd to end business processes
flow and deliveryTo facilitate improved service of LA systems we gest the end to
end measurement and monitoring of their businessegses across organizational
boundaries.

This study proposes a performance measurementsyiste can facilitate end to end
measurement and comparison of cross organizatlmmgihess processes (CBPS) in
LA. The research, which is structured in 2 pagsased on a multi site study of LA
CBPs in 6 urban municipalities across Namibia, Ziwe and South Africa. First, a
measurement instrument (scorecard) built on six&B¥ performance measurement
areas of quality and technological innovation (éebof results), cost and time
(measures of results) and customer satisfaction saetety (measures of external
success (or impact), is presented. To facilitateasueement across organizational
boundaries, the proposed dimensions were embeda@daomulti level structural
model that link process activities to sub processed CBPs. For 5 of the 6
municipalities, a conventional case of subdivisidrprivately owned land within an
established township was used to develop CBP qiisers and process models for
each municipality. A comparison of CBP and sub esscsimilarities between
municipalities was then done using the similarigrsario degree. Our results showed
similarities of over 60% for most CBPs while mixedlues were obtained for sub
processes. The similarity results were further wsed base for the construction of a
business process reference model.

The second part of the research tested the apjiigabf quality and time
dimensions. Using the survey examination and agrand deeds examination and
approval sub processes, the quality of submittedkwwas measured using
performance indicators of process yield and repectates at 2 survey examination
and 3 deeds registration sites. Our results shotivetl 80% and 60% of survey
records submitted at both survey examination sitese rejected and returned

backwards for corrections due to quality defidBased on our results, we conducted



a root cause analysis at one of the survey exaiminaites to identify major
contributors to lower process yield. In additiorg suggested numerous technological
innovations to improve quality. Using the samessitee then went on to measure and
compare cycle times for cadastral survey examinatiod approval considering
guality. Our results showed that 70% and 52% o¥eyurecords with good quality
had approval times of 20 days or less for the éirgt second sites, respectively while
only 32% and 18% of records with poor quality (fame sites) were approved within
60 days. Furthermore, shorter cycle times appetaréddicate lower process costs.
After the separate analysis of the quality and timeasurements, a global
performance index that aggregates individual messinto a composite value was
presented.

Overall, the study has shown the potential of eandehd CBP performance
measurement in improving delivery and service ofdl@dministration in a holistic
manner. The results are important for initiativesected at integration and

improvement of land administration operations.
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Chapter 1

General Introduction

1.1 Introduction

Land matters in most African countries are mostsalt with by numerous
scattered organizations often without a commontesya or cooperation. This
arrangement usually leads to a multitude of dejivproblems particularly for
requests that are processed across organizatiomahdaries. Measurement of
performance of land administration (LA) activitiasross organizational boundaries
(from end to end) as well as comparisons of howilambusiness (work) processes
are done between jurisdictions can be an imporantce for learning from each
other, identifying strengths and weaknesses of eotirrpractices, establishing
standardized approaches as well as setting imprenetargets.

This chapter briefly introduces the study and naiton for the research. It states
the problem that this thesis intends to solve a$ agethe objectives and scope. The

research approach is summarized and the thesisemlitl
1.2 Background

1.2.1 Land administration

LA is concerned with the administration of landsasatural resource to ensure its
sustainable use and development. The teanud administration was introduced in the
1990s and got prominence mainly through activitiels the UN Economic
Commission for Europe (UNECE)’'s ad hoc group oferpnamed the ‘Meeting of
Officials in Land Administration’ (MOLA). In theiguidelines, the UNECE defined
land administration as the processes of recordimd) disseminating information
about the ownership, value and use of land andastsociated resources when
implementing land management policies (UNECE, 1986% considered to include
land registration, cadastral surveying and mapgiisgal, legal and multi - purpose
cadastres and land information systems. Dale andalghlin (1999) defined land

administration as the processes of regulating kwd property development and the



use and conservation of the land; the gatheringeeénues from the land through
sales, leasing, and taxation; and the resolvingooflicts concerning the ownership
and use of the land. They identified three keyikattes of land that jurisdictions are
often concerned with: ownership, use and value l&\tomponents of LA may differ
from country to country, a relative consensus gtewan its core function, namely
that of supporting land registration (GTZ, 1998}).tAe core of a LA system is the
cadastre (Williamson, 2001), which is normally ageh based and up to date land
information system containing a record of interestdand. In this regard, land
administration and in particular, their cadastramponents can be viewed as
essential parts of a country’s national infrasuet(UN/FIG, 1999). The expected
benefits of operating and maintaining a LA systeamenbeen publicized widely, see
for example (Habitat, 1990; UNECE, 1996; Dale & Mcighlin, 1999).

1.2.2 Performance measurement and comparison

The general trend in public administration to adomw public management’
strategies is also present in LA where managemeatipes now help organizations
to perform at a level of international best praet{Steudlert al, 2004). One of the
management approaches adopted in this trend isorpefhce measurement.
Performance measurement contributes to the efeectimnagement of organizations
by facilitating planning and control of operation€lichés such as “what gets
measured gets done” or “if you cannot measure ut gannot manage it” have often
been used to justify the measurement of performanoeganizations (Robson, 2004).
Performance measurement has however been preddipiagorivate sector practice
and has often been approached within the contextsiofjle organizations.
Measurement of performance across the value clsirelatively new (Folan &

Browne, 2005). The supply chain discipline hasideading in this area.

1.3Problem statement

In many southern African countries, formal LA systehave existed mostly on
freehold areas although recently land recording heen extended into customary
and informal areas. The formal systems have gdpdemked reform over the years
and most still operate under complex legislatiod aractices of the past 50 or so
years. Whilst back then the systems could adequatepe with the fewer

transactions and small numbers of users, the pregndemands and volumes of



submitted work have generally placed significantsgure on current institutions
often resulting in poor LA services. Further tokaxf reform, conservatism attached
to land related institutions, lack of cooperatioretvieen organizations and
fragmentation of LA activities across organizatiohave often been cited as key
causal factors for the present state of LA servitesnost countries, the core LA
functions of survey and mapping and registratienaiten operated separately and in
some cases under different ministries. Furthermptanning and development
activities are also conducted elsewhere often unlderlocal government line of
ministries and municipalities. When one considérsm an external customer’s
perspective, the end to end execution of requeatsequire the cooperation between
these geographically separated organizations anddication of activities across
them, then the challenges of delivery become evidénprovement of cross
organizational business (work) processes can becudif if there is no holistic
framework that facilitates measurement of work\aiiéis across the value chain.
Where reforms have been carried out they have ofteen limited to within
boundaries of specific organizations and not actbeswhole system. This thesis
therefore presents a cross organizational measutespp@roach that can be used to
facilitate measurement and reform of the ‘whole’ kpstem based on its core cross

organizational business processes (CBPs).

1.4 Objectives of the thesis

The main aims of the study were: (1) to developeaggumance measurement
system (PMS) that can be used to measure, monitdr @mpare LA cross
organizational business (work) processes, from #ndnd, and (2) to test the

applicability of such a performance measuremertegysn a regional context.

1.5 Scope of study

In an attempt to develop more efficient and effectand administration services,
numerous initiatives aimed at improving LA systelnave been undertaken over the
past half a century (Burngt al, 2006). These range from: reforming and
strengthening policy, legal and institutional framoeks, introducing formal land
titing systems or other forms of secure tenureprowing registration practices,
upgrading survey and record keeping technologegsacity building etc. While these

initiatives remain critical and relevant for mogsA Isystems in developing countries



and Africa in particular, the scope of this thd&s primarily with the improvement
of delivery particularly for cases where LA actieg are fragmented and mandated to
different organizations. An end to end perspectiffe&ross organizational business
processes aimed at analyzing and improving the evhbhin is adopted. The study
focuses on subdivision activities at the municiflel - a critical level for the
delivery of most services in many countries. Sixnmipalities in Namibia, South

Africa and Zimbabwe were used as test sites.

1.6 Study area

The study focused mainly on LA processes delivéthe@ municipal level in three
neighbouring countries. The case of a conventisnbdivision within an established
township was explored in five predominantly urbamnmipalities of: Windhoek
(Namibia), Msunduzi, eThekwini and Newcastle, (®oukfrica) and Harare
(Zimbabwe). A sixth municipality, Zululand that wasginally incorporated into the
study was later excluded. The 6 case study sitee welected based on: (1)
similarities in the land development processes delivery challenges faced (2)
fragmented nature of land delivery across each aadg3) high demand for land in
each municipality. Harare and Windhoek, with papiohs of over 2 million and 235
000, respectively are the prime municipalities imZabwe and Namibia. Both
municipalities host the capital cities of the regpe countries. eThekwini is one of
South Africa’s top metropolitan municipality, witlin estimated population of 3.5
million. It is the largest municipality in KwaZuliNatal (KZN) province and
incorporates the city of Durban. Newcastle and Msuan are both local
municipalities also within KZN province. Newcastiainicipality, which includes the
town of Newcastle, has an estimated population 8 400 (in 2008) while
Msunduzi, which hosts KZN’'s second largest cityet@®imaritzburg, where the
provincial legislature seats, has a populationrofiad 616 000. Subdivision CBPs
across the five municipalities were studied betw2@®6 and 2009. Subdivision was
chosen mainly because: (1) it is a very populamsaation that constitute
considerably high volume of requests in most urmamicipalities (2) spans across
several organizations, and (3) is critical for urbhousing and infrastructure

development.



1.7 Thesis outline

The thesis is comprised of a collection of 4 papgked have been submitted to
peer reviewed international journals. Of the 4,apgr has already been published
and the other 3 are at various stages of the repi®wesses. Each paper has been
presented as a standalone chapter, making it @nadige piece of work that
contributes to the research question. As much asilple the content of the journal
papers have been maintained. In this respect, eaapter is introduced separately
with separate conclusions that link with subsequavapters. The approach makes
some overlaps of method descriptions and illugtraiinevitable in the different
chapters. This drawback is however considered tof bess significance considering
the critical peer review processes and it makeslkiapters solid papers that can be
read individually without losing the context. Theapters are presented under two
main sections. The first section focuses on theeldgwment of the performance
measurement system for LA CBPs and process mogeesentations while the
second part concentrates on testing the applibabilithe performance measurement

system.

1.7.1 Development of a performance measurement system and business process
representations

Chapter 2 focused on the development of a perfocmameasurement system that
comprise a measurement instrument (scorecard) aodtiwal model to facilitate
measurement across organizational boundaries. Basedcase study of subdivision
processes across the selected municipalities, rsiicat success factors that are
internal and external facing, were identified. Tdh@gere embedded onto a multi level
structural model that linked activities, sub prasssand the CBPs. In Chapter 3, the
case of a simple subdivision CBP within an establistownship was analyzed and
modeled from end to end in 5 of the 6 municipditi#hree key diagrams, linking
more than 20 institutions in 3 countries were depet and presented. Comparisons
of CBPs were conducted using similarity measurakabusiness process reference

model for subdivision was proposed.

1.7.2 Testing the applicability of the model

The second part of the study focused on testing dpplicability of the

performance measurement system. Chapter 4 expfmedjuality, a core enabler of



results proposed in the measurement instrumentbeaneasured along the CBPs. A
quality performance measurement model was develapedperformance indicators
of process yield and rejection rate used to meaguaéty performance on the survey
examination and approval and deeds examinationagpdoval sub processes at 2
Surveyor General and 3 Deeds Registries sites. t€hap investigated the
applicability of the time dimension. A performangedicator, cycle time, was
proposed and used to measure time. Taking intaaeragion the quality of submitted
work, the cycle time for survey records lodged $arvey examination and approval
was measured, analyzed and compared at 2 Surveswoer@ sites over a 6 year
period. Furthermore, variations of cycle time measwetween Cadastral Surveyors
and the influence of internal activities were adsplored in the same Chapter. Based
on the promising results for quality obtained ina@ter 4 and those for cycle time (in
Chapter 5), an illustration of how the differentfpemance indicators are aggregated
into a single global performance measure was pteden

Chapter 6 provides a synthesis of the study, sumesathe contributions of each
chapter in the context of the research objectived lighlights issues for further

research.
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A performance measurement system for cross
organizational land administration processes

*This chapter is based on
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Abstract

Land administration delivery problems, particulaily developing countries, are

generally systemic and complex. Requests in landradtration are mostly delivered

through business processes that run across muttigknizations. Since the delivery

challenges go beyond the capabilities of singleaoizations to solve alone, a multi

organizational approach is suggested to deteasassd improve LA processes.

This paper presents a conceptual model for meagarnd to end performance of land
administration systems based on cross-organizatimrsness processes. The model,
which is constructed on six measurement dimensian®uilt on a case study of

subdivision processes in six urban municipaliteespss three developing countries.

Keywords: Performance measurement, cross organizationaldassprocesses, land

administration



2.1 Introduction

Land is one of a country's most important assedsdlLand buildings account for
between half and three quarters of most countriational wealth (World Bank,
2006). The way that subdivisions, transfers or obdations of land are processed by
the formal land administration (LA) system, parlély in urban jurisdictions,
underpins the development of housing, infrastrectand the smooth operation of
land and credit markets. In most developing coastriseveral autonomous
organizations, such as Municipalities, the Surve@ameral, Cadastral Surveyors,
Conveyancers and Registry of Deeds/Titles, arellysumvolved in the end to end
execution of LA business processes. These indepermiganizations often do not
cooperate in the most effective way. From an exsecustomer’s perspective (e.g.
property developer, general public), the fragméoadf LA activities across several
organizations can present numerous delivery chgdlenFor example, to formalize a
legally obtained home in Peru takes 207 stepsadpaeross 52 government offices,
consuming on average 6 years and 11 months, whiétain legal title for that piece
of land takes an additional 728 steps (de SotopRO®imilarly, land registration in
Africa can take 15 - 18 months on average, while tiovseven years is not uncommon
(World Bank, 2003). Such lengthy and costly procedunean that tens of thousands
of land titles may remain pending, and can becobsblete over time. Burnat al
(2006) allege that the LA operational frameworkniost developing countries has,
over time, largely remained unchanged and tendgetobogged down in the sheer
volumes of uncoordinated and disintegrated lanaiteel legislation and practices. In
the same study, the authors further challengedhsarvatism attached to land-related
institutions in developing countries, in contrastrhost developed countries where
institutional re-engineering is relatively common.

To facilitate the improved service of LA systemsoas organizations, we suggest
the end to end measurement and monitoring of thesiness processes. In this regard,
LA business processes are analyzed as an integrhsed of activities that traverse
organizational boundaries to achieve a specifieal. d&/e call such processes cross
organizational business processes (CBPs). By fogusn CBPs, we aim to facilitate

a holistic assessment of LA activities by measutoamplete processes.”
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Performance measurement is often discussed withe dontext of single
organizations. LA products, on the other hand,naostly delivered through business
processes, which span multiple organizations. Timsifies the development of a
multi-organizational measurement model to enabdestfstematic assessment of CBP
performance across organizations. In the absensidf a measurement approach,
each participating organization will tend to usealomeasurement and monitoring
systems that are independent of those of its ugsti@nd downstream partners. This,
in most cases, leads to different organizationssem@ag different things, which is not
conducive to the optimal performance of the CBPd(&A) as a unified whole.
Furthermore, it would be difficult to assess thevdstream impact of certain actions
on the part of upstream organizations in the alesefian end to end performance
measurement approach. We thus argue that meastiRgperformance presents an
opportunity for network-wide assessment, diagnasid improvement in LA, which
otherwise would not be possible if the individualts (sub processes) were analyzed
separately. In this regard, CBP performance measmeis used as a strategic tool to
facilitate an integrated and cross organizationalysis and reform of LA.

In this paper, we present a performance measurefranework for LA CBPs.
The multi criteria instrument is built on 6 key maeement areas (critical success
factors) that are developed through a case study.flamework, which is integrated
both across the distributed sub processes of tHe &1l through its hierarchy, can be
used to measure performance across the chain t€ipants as well as benchmark
similar CBPs in different parts of a country or@s countries. This paper is based on
a case study of subdivision CBPs in 6 urban mualtips in South Africa, Namibia
and Zimbabwe. The remainder of the paper is stradtas follows: in Section 2.2 we
discuss different approaches for evaluating sucoédsA systems. We suggest an
analysis based on business processes as the rpospagte for our goal. In the same
section, performance measurement methods are redjemith a particular focus on
cross-organizational scenarios. In Section 2.3,pnesent a subdivision CBP case
study carried out to determine critical measuremamas for CBP delivery. A
framework for CBP performance measurement is theveldped based on these
measurement areas. Section 2.4 concludes and simam#re paper, and highlights
issues for further research.

The work reported in this paper is valuable fouaber of reasons. First, it is one

of only few studies to identify the critical sucsdsctors for improved LA business
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processes flow and delivery across organizatiam$ haw these can be measured. We
propose a comprehensive set of measures and awaknepon which to assess the
performance of LA CBPs. The measurement framewesekbped here attempts to
provide a balance between measures of externagéssi@nd internal performance and
measures that are designed to give an early indicaf future success as well as a
record of what has been achieved in the past. S§cadoy proposing an integrated
multi criteria set of measures that span sevemgdrorzations, the model widens the
scope of performance measurement initiatives in dlyAenabling a whole system

planning approach.

2.2 Evaluating Land Administration success

A lot of work has been done in developing guidedias to what constitutes a good
LA system (Williamson & Ting, 2001). Given the clesges associated with LA, can
a government know if it has a successful system® d&n be better understood by
comparison to similar systems elsewhere. Whileethere still no internationally
accepted methodologies for evaluating and comparigsystems (Steudleet al,
2004), some useful work has been undertaken, phatig in cadastral systems. For
example, the International Federation of Survey®i€) suggested the criteria of
security, clarity and simplicity, timeliness, fa#$s, accessibility, cost and
sustainability, for assessing actual or potentiaicess of a cadastre or LA system
(FIG, 1995). These measures, which are customentad, can be used to evaluate
LA effectiveness. FIG Commission 7 has exploredi@@oapproach by developing a
model to benchmark cadastral systems across cesir{®teudleet al, 1997). Their
model, which is built on the 5 measurement dimersiof (1) general statistics and
content, (2) performance and reliability, (3) coetiphess, (4) personnel and salary
structure and (5) cost recovery aspects, along sdtreral performance indicators, is
used to benchmark the cadastral systems of 53 mesinBuilding further on the
benchmarking model, the cadastral template of (Béeet al, 2003; Rajabifaret al,
2007) suggests additional dimensions for cadasyrstems performance evaluation.
Using the measurement categories of (1) parcessiteey and register, (2) informal
occupation of land, (3) completeness, (4) compreiveness, (5) use and usefulness
of spatial cadastral data and (6) capacity in pland numerous indicators (Rajabifard

et al, 2007), this cadastral template has been testd8d sountries. Equally important
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is the work of Steudleat al (2004) who suggest a LA evaluation framework dase
the 4 core elements of objectives, strategies,ooms and review process. Their
framework, which presents a management model thia$ LA operational aspects
with policy, was tested on the national LA systeifn Switzerland (Steudler &
Williamson, 2005).

It is evident from the few studies above that LA&ss can be evaluated through
several multi-dimensional approaches. However,gib@s pursued in an evaluation
should determine what to measure and how. Thisrgapeterested in the end to end
measurement of LA business processes whose agdidte fragmented and mandated
to different organizations (as is the case in ndesteloping countries). We therefore

pursue a business process based analysis.

2.2.1 A business process based analysis

To understand and improve a system, one can andlyzeusiness processes
(Navratil & Frank, 2004). While several evaluatimtudies on LA have been
conducted, few have focused on business proceSse® of these are discussed here.
The ESF - COST project presents a transaction basedysis of real property
procedures in a number of European countries (§ebkt al, 2007). The project,
whose aims were to develop a comprehensive and araole description of real
property transactions as well as to assess and arentpe costs related to these
transactions, focused exclusively on transacti®tscd’rocess activities are proposed
as the basic elements for transaction analysidaffrer al, 2007). Also related to the
European Science Foundation Cooperation in thel fiél Scientific and Technical
Research (ESF — COST) is the work of Ligeal (2008) who present activity based
models of a rural land transaction that can be tsebmpare, simplify and optimize
transactions across different real estate markatsilarly, the benchmarking project
of Nordic countries (Eriksson, 2007) attempts tseas cadastral procedures for
subdivisions of 3000for less in 5 countries. The study captures theciydle of
activities, from receipt of an application to regasion of the new property unit. Also
worth noting is the ongoinBoing Business initiative (http://www.doingbusiness.org/)
by the World Bank, which captures and monitors precesses for registering
property as an indicator for business activity aefbrm in over 181 countries (in
2008). To assess property registration, three keicators are used: (1) number of
procedures (2) number of days and (3) cost (Woddk3 2005).
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The above list of works, which is in no way exhawest presents some different
contexts where LA business process evaluation rsodale been developed and
applied. All initiatives embrace a cross organiaadil orientation, an element that is
especially relevant for this research. Furthermgmme common business process
measurement dimensions of cost and time can bdifiddnacross all cases. It can,
however, be argued that what is measured and moeadh case, is different due to
different goals pursued, e.g. economic efficiendycost under ESF - COST,
increased cost efficiency and better client servieder the Nordic project, and ease
of doing business under tiwing Business initiative. Our goal is to build on a value
chain premise where multiple business processeviaveed as seamlessly linked
within and beyond individual organizational boundsr The end to end measurement

of such business processes has not, to our knowléagn widely investigated.

2.2.1.1 A case for end to end business process measurement
CBPs consist of multiple business processes. A#yfBP can consist of, say, 3

sub processessub process, sub process, and sub process;, which are distributed
across organizations, B andC, respectively. If we focused only on what happens i
sub process, (organization B), (which is what often happens), we would optirtize
activities and routines associated with this subcess, thereby improving its
productivity. If, on the other hand, we were to sidler what happens to process
requests once they arrive@tour decisions and actions might be different. ionpd
handling of sub process, alone may result in an increased workload Git
(downstream), which can cause queues and backbofygr. In contrast, an end to
end perspective that vievgab process,, sub process, andsub process. as components
of one bigger system (the CBP) provides opportesifor improving the whole that
are not immediately evident from an analysis ofhepart separately. It is, however,
important to acknowledge that not all business @sses within LA deserve end to
end attention. We thus suggest that critical CB@3dentified. These can then be

decomposed into sub processes and activities t@ssltheir detailed performance.

2.2.2 Performance measur ement

Performance measurement contributes to the effectmanagement of
organizations by facilitating planning and contrdleely et al (2005) define

performance measurement as the process of quagtifghe efficiency and

14



effectiveness of actions. Effectiveness refers He txtent to which customer

requirements are met, while efficiency measures domnomically the organization's
resources are utilized. It is assumed that measmeprovides a means of capturing
performance data that can be used to inform detisitaking. To measure

performance in a given context, one has to determwhat to measure (i.e. the
measurement areas or dimensions). The choice oérdilmns is influenced by

measurement purpose (Nenadal, 2008). Enough diorensiust be captured to give
a comprehensive picture of performance, but notnamy, lest they overload and
confuse users. To ensure a minimum level of measmein each key area, at least
one performance indicator must be developed fon danension.

Process performance measurement is defined as th@tomng of agreed
performance indicators to identify whether a precegets planned targets (Nenadal,
2008). Its purpose is to offer relevant and obyjectiata about the real behavior of a
process. Such information can be used to commungwls and current performance
directly to the process team, to improve resoutt@ation and process output, to
give early warning signals, to make a diagnosithefweaknesses of a given business
process, to decide whether corrective actions aegled and to assess the impact of
actions taken (Kueng, 2000). If it is not understdmw business processes perform,
it will be extremely difficult to figure out how #y can be improved. Since
performance measurement systems have not been simetgn developed and
systematically implemented in LA, the model progb$ser measuring CBPs here is
mainly informed by works in mainstream performamoeasurement and process

based measurement. Some key works in this fieldliaoeissed below.

2.2.2.1 Conventional and process based performance measurement
From mainstream performance measurement severakWarks, encompassing

multiple dimensions, have been suggested. Somep&arare as follows: Kaplan and
Norton, in their renowned balanced score card fraonk (Kaplan & Norton, 1992;

Kaplan & Norton, 1996), suggest that an organiregiperformance can be measured
through 4 linked variables: financial (how do wekato our shareholders), internal
business (what must we excel at), customer (howouwlocustomers see us) and
innovation and learning (how can we continue torionp and create value). Keegan
et al (1989) attempted to ‘balance’ the measurementeofopmance into financial,

non financial, internal and external perspectivdge performance pyramid (Lynch &
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Cross, 1991) makes explicit the distinction betwewrasures that are of interest to
external parties (customer facing) and measurestieaof primary interest within the
business (organization facing). Under the resultsl aeterminants framework,
Fitzgeraldet al (1991) propose to distinguish between measurassflts obtained
from past business performance (lagging) and measoi the determinants of the
results (leading). Most of these frameworks hawydver, focused on performance
measurement from a single organization point oiviBititci et al, 2005), and have
tended to be hierarchical (functional) in orierdati(Neely et al, 2000). They,
however, provide an essential platform to inforraegach into cross-organizational
performance measurement. Common themes emerging these models that are
relevant to this research are that performance umeaent should:

» consist of multi-dimensional, comprehensive andaibe¢éd measures (short
term vs. long term objectives, financial vs. namaficial, leading vs. lagging,
internal vs. external etc.) (Boureeal, 2000; Neelyet al, 2005).

* identify a minimum set of measures, i.e. the vigal (Brown, 1996).

* have their measures integrated (links between meashould be understood)
(Neelyet al, 2000; Bititciet al, 2005; Neelyet al, 2005).

» identify the key objectives to be measured (Bowinal, 2000; Bititciet al,
2005).

» focus on business processes that deliver valugdiBit al, 2005).

In addition to the mainstream measurement framesyodther models more
aligned with the horizontal flow of materials andfarmation, i.e., the business
processes, have also been proposed. Among theskee igprocess performance
measurement system (PPMS) of Kueng (2000), whictuates performance based
on 5 stakeholder oriented dimensions: societahnitial, employee, customer and
innovation. By focusing on stakeholders, measureémetinin PPMS is targeted at
those who have an interest in the business probeasldition, process relevant goals
are identified for each stakeholder group. Recef@ilyan and Qi (2003) suggested a
cross-organizational performance measurement mib@elis constructed based on
linkages between upstream and downstream busimesegses and activities. The
model, which builds on the PPMS (Kueng, 2000), sstg the measurement of

performance primarily based on activities. Anotbenceptually appealing, process-
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oriented model is the input, processes, outputs @artdomes framework (Brown,
1996). The author argues that each stage of gmisework is the driver for the next.
The works discussed above have sought to develauga performance
measurement frameworks for different systems. thease, key design features and
dimensions, that are appropriate for the systeneuodnstruction, are suggested. To
our knowledge, extensive studies on performancesorement system design for
cross-organizational business processes in LA @aes, hence, a case study had to

be conducted.

2.3 Case study

The case study seeks to determine key measuremezs fr LA CBPs and their
performance indicators. A structural model to amdthe actual measurement of
performance is also constructed. To this end, vadyaad subdivisions of 4 property
units or less in 6 urban municipalities across #imeouring countries, namely
Windhoek (Namibia), eThekwini, Msunduzi, Newcasiled Zululand (South Africa)
and Harare (Zimbabwe). Windhoek, Msunduzi, eThekwand Harare are
metropolitan municipalities, while Newcastle andwand are categorized as district
municipalities. As expected, the demand for landripan municipalities is generally

high, and all 3 case countries have been expenigrecsurging property market lately.

2.3.1 Choice of subdivision

The subdivision CBP was chosen for two main readinsg subdivisions are very
popular because they are the primary means of icgeatew properties. They
therefore constitute a considerably high volumel#f requests in most urban
municipalities. Furthermore, from an external coso's perspective, subdivisions
involve several sub processes that span many aag@ons. Thus, analyzing
subdivision CBPs gives a cross organizational *fieelthe LA system, rather than an
organization specific sub process. Secondly, NamiBouth Africa and Zimbabwe
have ongoing land reform/redistribution and custgntanure registration (for South
Africa and Namibia) programs, whose business psesglosely resemble current

subdivision processes in urban areas.
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2.3.2 Brief processes descriptions

For each municipality, an end to end business powalkthrough was conducted,
and a brief description is provided below. Howeveetailed business processes
descriptions are not covered in this paper. To sutel land in Windhoek
Municipality, an initial proposal is prepared, ubyady a Consultant, then lodged
with the Municipality’'s Town planning division (foconformity) and then passed
through the Township Board (for consent), a CadhsBurveyor (for survey),
Surveyor General (for survey examination and apjpa Conveyancer (for deed
drafting) and finally the Registry of Deeds (foredeexamination and approval). In
the metropolitan Municipality of Harare, subdivisiproposals are often drafted by
private Planners and then lodged with the Munidiyal Town Planning division (for
plan examination and approval) then handed ovea t€adastral Surveyor (for
survey), then to the Surveyor General, a Conveyanod finally the Registry of
Deeds. In eThekwini, Msunduzi, Newcastle and ZuldldMunicipalities, an initial
subdivision proposal is generally prepared throwghCadastral Surveyor. For
Newcastle and Zululand, the drafted subdivisionppsals are lodged with the
Municipality’s Town planning division (for confornyi), and then the Department of
Local Government and Traditional Affairs (for cotidins of establishment) while for
eThekwini and Msunduzi, proposals are lodged witle Municipality's Town
Planning and Survey divisions, respectively for dibons of establishment. The
conditions of establishment (consent) are then &drtd a Cadastral Surveyor (for
survey), then to the Surveyor General (for survegngnation and approval), a

Conveyancer and finally the Registry of Deeds.
2.3.3 Determining what to measure

2.3.3.1 Seps followed in determining measurement areas
To determine the measurement areas, 3 key steps fedowed. First, an

extensive investigation was carried out, throughy keformant interviews, a
guestionnaire survey, direct business process wsen and analysis of secondary
data (reports, transactional data and lodgemerd).d&ver 70 key informants,
amongst them: Town Planners, Cadastral Surveyamsje$or Generals, Cadastral
survey Examiners, Conveyancers, Deeds Registrags Ciweds Examiners, were

interviewed between 2005 and 2008. These key irdatswwere distributed across 6
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Municipal Town Planning departments, 4 Surveyor &eah Offices, 4 Deeds
Registries, 6 conveyancing firms, 10 cadastral eprfirms, 11 Town planning
institutions, 3 Local Government departments andloanship Board. Second, to
discuss and further build consensus around crit€BP measurement areas, 3
workshops were conducted: 1 in Harare (with CadhsSurveyors and Surveyor
General staff) another in Pietermaritzburg (withn@yor General and Registry of
Deeds) and a third in Windhoek (with private Towlarfdrers, Municipal Town
Planners, Local government, Conveyancers, RegitBeeds, Surveyor General and
Cadastral Surveyors). Third, two papers were ptesleat conferences and emerging

issues were discussed with LA experts.

2.3.3.2 Selecting measurement areas
The choice of measurement areas was guided majnlinestigation results,

workshops and conference feedback, as well as théelgnes on performance
measurement system design raised in Section 2.ZBelthree (3) core dimensions
of: time, cost and quality were identified. Thege already being measured and
monitored frequently in various formats in almo#taganizations. In addition to
cost, quality and time, it was recognized that tethgical innovations, in particular
Information and Communication Technologies (ICT)ivels business process
improvement in LA. We therefore introduced a fourtteasurement dimension,
technological innovation. Furthermore, since owrall focus was to maintain an end
to end view of business process activities (all Way to the customer) we added
customer satisfaction and society as fifth and hsirteasurement dimensions,
respectively. These core measurement areas weredpiato a framework (figure 2.1)
where possible goals for each dimension were stegies

A detailed discussion of each dimension, includingne suggested indicators, is
presented below. For some dimensions, multiple aegories of measures are

discussed.

2.3.3.2.1 Cost
Cost is an indispensable dimension for the perfogeaneasurement of a business

and business processes. Resources such as labatarials and equipment are
consumed, and these have costs. While many elemémisst can be studied in a
business environment, the cost to deliver and nes®rgenerated (mainly through

fees) are critical elements at the business prdegst The cost to deliver a business
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process instance can be assessed at the activitypeotess levels. These are

elaborated below.

Reduced cost

P Cost N
/ \
1 A 1
1 Shorter cycle time
Improved quality of lodged
requests .
d Time
Quality I
! 1
I I
I I
! I
! I
Continuous Improvement Higher reliance on LA process
results
Technological Innovation
Society
1 \ 4 T

High customer satisfaction

Customer Satisfaction

Figure 2.1: Cross organizational business processuorement framework

Activity cost: the activity cost is the cost of carrying out aiaty for example, the
cost to do a field survey for a subdivision or ttwst to examine a survey record.
Requests consume activities, which in turn consuesources (such as labour,
technology and equipment). Resources consumedeamehsured by resource usage
units, e.g. number of hours, material cost, equigneest, etc. Activity costing is an
ideal tool for business process analysis, becatis&ssigns costs based on the
resources consumed by a specific customer or ptdiohgc (Brown, 1996). Possible
indicators may include the average cost per agtiwiiit, e.g., the cost per survey
examined.

Process cost: the process cost can be viewed as the total oogtaoduce a process
output based on its activities. The process cast ([ deliver a process instance) can
be computed by aggregating the costs of all am#/iassociated with the business

process.

2.3.3.2.2 Quality
The quality of documents lodged along the subdivisprocess chain is controlled

through examination. Examination is carried outtsure that the proposed plans,
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cadastral survey records and deeds that are lomgddrm to relevant legislation that
govern each sub process. This ensures relialskiyrity, certainty and confidence in
the LA system. Society wants to be able to trustltA system (Zevenbergen, 2004).
Palmer (1996) categorizes those systems that eeaminming documents and allow
only records that pass to be registered as ‘attwel those that merely file records
without examination as ‘passive’. Dale and McLaugk1999), however, caution that
quality control may be expensive if attempts arelen® check all aspects of each job
carried out by the private sector. Evidence fromdhse study reveals several quality
management challenges along LA CBP chains. Firsgr muality work lodged
upstream often causes approval delays and incura egsts downstream. Second,
poor quality work tends to lead to process baclsloas jobs are frequently returned
for corrections. Because there is no limit impogsedhe number of times a job can be
returned for corrections and no resubmission tsr&ipulated, a significant portion of
the lodged jobs continuously circulate back andhfan some segments of the chain,
causing CBP congestion and keeping customers gaittiefinitely. The quality of
the lodged records affects, among other thingsptbeess throughput, delivery time
and cost. Several performance indicators, suchhaspercentage of documents
processed free of errors, and the average numbtmes$ a request is returned for

corrections, can be used to assess quality.

2.3.3.23Time
Time is a critical dimension for measuring bussgsocesses. (Jonkers &

Franken, 1996; Franked al, 1997) suggest multiple time variables that can be
analyzed for business processes: the responseproeessing time, completion time,
throughput and utilization. In addition, based aidf evidence, we further propose
the waiting time, speed, resubmission time and esgerossover time. These are
briefly discussed below.

Response time: the time between issuing a request and receivnegrésult. The
response time is a customer facing measure whicfitisal for customer satisfaction.
Processing time: relates to the time that actual work is performeda request. This
can be measured as direct labour hours (man haursinachine hours or a
combination of both. A key indicator for the proseg time is the productive

processing time.
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Completion time: represents the time required to complete an &gtisub process or
CBP case.

Throughput: measures the number of requests processed peutiind-or our case,
the throughput can be measured at multiple levesa the activity level (e.g. the
number of survey records approved per month), tgardzational level (e.g. number
of deeds processed per week) and the CBP leveldi{gsions processed and
completed within 5 years). The throughput is a#dcby, among other factors, the
number of available resources, the resource cgpacit the resource efficiency.
Resource utilization: indicates the percentage of operational time #hagsource is
busy. On the one hand, the utilization is a measititbe effectiveness with which a
resource is used. On the other hand, a high utdizacan be an indication that a
resource is a potential bottleneck. Increasing teaburce’s capacity (or adding an
extra resource) can lead to a relatively high perémce improvement. In the case of
humans, the utilization may be used as a more s& ddbjective measure of work
stress.

Waiting time: waiting (or queuing) time represents the timenaen the arrival of a
request and the start of work on it. Due to seviaetbrs, requests often have to wait
for a resource to be available. Waiting leads toémergence of queues. In theory, a
distinction can be made between stations whereesginave to wait to be served and
those where they rarely wait. Furthermore, waitinges vary between stations along
a CBP. In our case study, higher waiting times (gndues) were evident in, for
example, cadastral survey examination and apprd¥igh waiting times can be
attributed to factors such as inadequate resou@egshe other hand, the absence of
gueues may be viewed as an indication of resourderutilization.

Soeed: the rate at which requests are processed. Sefamtars, such as capacity,
workload, number of resources and resource effigieaffect the speed at which
requests are processed. Speed can also vary aftergnt segments of a CBP or sub
process. Examples of indicators for speed include percentage of requests
completed within various time targets at the attj\sub process or CBP levels.
Resubmission time: the time taken to correct and resubmit a previousjected
request. This dimension is closely related to dqo@lity, and applies to requests
returned for corrections.

Cross over time: in a CBP context, the cross over timgethe time taken to connect

from one sub process to the next. Several facsrsh as the infrastructure that
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connects sub processes, affect the cross over foneexample, the use of courier
services to lodge cadastral surveys by out of t@adastral Surveyors versus online

submission.

2.3.3.2.4 Technological innovation
LA is an information intensive discipline that gemes huge data sets that require

regular changes and updates. Technology can b¢aa facilitator for improving data

management in such contexts. However, in most dpirej countries, the level of

technological innovation in LA is generally low cpared to their developed

counterparts. Several factors, such as inadequatinig to purchase technologies and

train workers, lack of skilled personnel, resise@anc change and legislation hamper

innovation. Key points where technological innogat can make a significant

difference include (1) data capture (2) data preiogsand management, and (3) data

access and dissemination. Examples of innovatimaitscan be adopted at such points

include the following:

= Use of GPS and remote sensing based systems ergpslkSPOT, quick bird.
These provide faster and lower cost data colleajiions. Remotely sensed data
can be integrated with other ancillary data to siswiith, for example, town
planning approvals and cadastral boundary demarcéfisuitable), etc.

= Computerization of land information records, whitlakes data more shareable
and accessible.

= Use of standard GIS and databases that enabledpagi@l data repositories to be
build and shared between applications and orgaoimt This can be done
through the adoption of Open GIS standard basedbdats, which support
interoperability between services and devices tjinoopen standards. Standards
also encourage data portability.

= Provision of online access to and digital lodgetmeh survey records. This
improves cadastral survey and examination processes

= Electronic conveyancing, which expedites the prsicgsof deeds.

= Online provision of land information via internetcathe World Wide Web.

= Adoption of software for LA, e.g. Arc Cadastre.

= Use of Spatial Data Infrastructures (SDI). SDIs pup the storage, use and

transfer of spatial data.
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= Use of computer supported cooperative work toalg, workflow management
and monitoring systems, online tracking etc.

While ICT is only an enabler, it provides an infrasture for cooperative working,

coordination and communication within, between aotss organizations. Benefits

include shorter processing times, reduced costgraved efficiency, improved

customer satisfaction and improved quality.

Technological innovation can be measured throughnitpact. Possible indicators

could include the percentage reduction in procestime due to computerization.

2.3.3.2.5 Customer satisfaction
Customers are the ultimate recipients of prodwsdsyices and outputs delivered

through LA CBPs, sub processes and activities. Tgreyide essential feedback on
the quality of services offered. Zevenbergen (208&ues that though customer
satisfaction is often used as a buzzword, most fagid holders consider getting a
land transfer again in the neck.” Several criteria can be used to measure customer
satisfaction. Two common approaches in LA are therliVBank measures of the
number of procedures, cost and time (World Bank520and FIG (1995) of security,
clarity and simplicity, timeliness, fairness, aaibgity, cost and sustainability. To
evaluate the customer’s satisfaction with the perfmce of a business process,
Kueng (2000) suggests two possible options (1) @img customer expectations
against perceptions or (2) using a defined qualityria and asking customers to rate
both the degree of fulfilment and importance ofteagterion. Indicators such as the
percentage of customers that are satisfied withCfBE or sub process output can be

used to assess customer satisfaction.

2.3.3.2.6 Society
LA is not an end in itself, it serves society. histregard, LA and its CBPs can be

viewed as instruments for achieving social goats. &ample, banks want the LA
and its processes to facilitate a smooth land aeditcmarket and to provide security
for credit. Local governments mostly expect LA tmable orderly property
development, to deliver land information for gowamoe, the protection of public
lands, planning and building modern cities andlitating improved urban planning
and infrastructure development. National governsiemy be more interested in base
data for land and property taxation and social eodnomic development statistics,

while ordinary citizens are mainly concerned abuwitether LA and its CBPs
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guarantee ownership and security of tenure, suggaiironmental management and
alleviate poverty. The societal dimension is themefa constant reminder of why LA
or its CBPs exist. A LA system can be “very busyt be accomplishing little from
society’s perspective. Imagine a subdivision CB& #xceeds it targets in delivery
time but has negative impacts on urban developnoenthe environment. The
measurement of the societal dimension covers numserlusters, including financial
institutions, citizens, local and national govermtse Criteria related to the broader
social goals of LA or specific CBPs can be defingd@gmbers are then asked to rate
the degree of fulfillment and importance of eaditedion. Cluster specific indicators
could include, for example, the percentage of eit&zsatisfied with security of tenure,
or the percentage of credit providers very satisfigth the security provided by LA
CBPs. Overall dimension indicators can be develofedugh the aggregation of
cluster measures. A composite indicator could leepiircentage of citizens satisfied

with CBP outcomes.

2.3.4 The performance measurement framework as a single entity

The previous sections have discussed the individneasurement areas that
constitute the proposed CBP performance measurenframiework. Possible
indicators were suggested for each dimension. ingéction, we examine the use of
the measurement framework as a unified entityt Miesdiscuss the linkages between
measurement areas and then the trade-offs betw#erendt dimensional goals. A
structural model for measuring performance is th@asented, followed by a
discussion on aggregating performance for the GBE.conclude the section with

implementation and maintenance issues.

2.3.4.1 Linkages between measurement areas
The 6 proposed measurement areas attempt to prasndi&nce between measures

of CBP external success (customer satisfactionsaogbty) and internal performance
(quality, technological innovation, cost and tim@echnological innovation and
quality are suggested to give an early indicatibfuture success (enablers of results)
while time and cost record what has been achievedhé past (results). By
distinguishing between internal and external perpes, measurement initiatives are

resultantly directed towards these two views. Measents in the external (customer-
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facing) environment gauge CBP effectiveness, ang tirovide essential feedback

that influence internal practices and efficiencsgémization-facing).

2.3.4.2 Trade offs between goals
As in most measurement frameworks, the goals oferdiit measurement

dimensions often stand in either a complementagoaflicting relationship with one

another. Thus, too much emphasis on one goal may the detriment of others. For
example, high customer satisfaction cannot be wagbeirsued at the expense of
qguality. That is why lodged deeds, proposed pland aadastral surveys are
rigorously examined to ensure their reliability atté trust in LA by society and

customers. Such rigorous examination, however, eas®s the completion and
response times as well as costs. Similarly, whelghhological innovations may be
pursued to improve quality and response time, awetsstand in the way. Thus, due
to interdependencies between measurement dimendi@ue-offs between goals
(relaxing one goal to achieve another) ought tocbesidered in order to design
optimal systems. This can be achieved by assign@ights to different measurement

goals.

2.3.4.3 Measuring performance - a structural model
In this section, a model that facilitates measuragmé CBP performance based on

suggested measurement areas and performance aiditsatpresented. In designing
the model, we recognized that (1) CBP performascderived from the results of
different sub processes implied in the CBP, togethigh the performance of the
interaction between sub processes (2) organizatilmaly want their performance to
be measured based on results that they can contnath might not necessarily be
(final) CBP results. We thus suggest that measun&snige carried out at 3 linked
levels of: CBP, sub process and activity (figur@)2.

At the CBP level (level 1), the final output (i.the complete subdivision) is
measured, while at the sub process level (leveligrmediate outputs, such as
surveyed portions (by Cadastral Surveyors), apmrosarvey records (by the
Surveyor General) and drafted deeds (by Conveyaph@ee measured. Interaction
measures between the sub processes can also beedagitlevel 2, e.g. the cross over
time. Activity outputs are measured at the actiletyels (level 3). CBP measurement
is, in this regard, transformed into assessingpigormance of sub processes and

activities in the lower level hierarchies.
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Performance indicator

Performance dimension

Cost Total cost of CBP
Internal Quality % of CBP documents processed free of error
Time CBP completion time
Technological Innovation % reduction in procesdinge due to computerization
Customer satisfaction % of customers very satisfiggd CBP output.
External

Society

% of society satisfied with CBP outcomes.

/

~

Sub process 1: Cadastral survey (Cadastral surveyp

Sub process 2: Survey examination (Surveyor Genejal

Interaction measures

Performance | Performance indicator
dimension
5 | Cost Total cost of sub process 1
% Quality % of sub process 1 documents processedfregor.
® | Time Sub process 1 completion time
Technological| % reduction in processing time due to computexzati
Innovation across sub process 1
m Customer % of customers very satisfied with sub process 1
% satisfaction
é Society % of society satisfied with sub processeattomes

Performance | Performance indicator
dimension
S | Cost Total cost of sub process 2
% Quality % of sub process 2 documents processedfregor
2 | Time Sub process 2 completion time
Technological| % reduction in processing time due to computegzati
Innovation across sub process 2
m | Customer % of customers very satisfied with sub process 2
% | satisfaction
g Society % of society satisfied with sub processestzomes

\

N

Activity 2.1: Examine

Activity 2.2: Approve

Performance | Performance indicator Performance | Performance indicator
dimension dimension
= | Cost Total cost of activity 2.1 s Cost Total cost of activity 2.2
Z | Quality % of documents processed free of error ot | 7 | Quality % of documents processed free of
3 activity 2.1 B error at activity 2.2
) - — - - D - — - .
= | Time Activity 2.1 completion time Time . Activity 2.2 completion time
Technological| % reduction in processing time due to Technological | % reduction in processing time due
Innovation computerization at activity 2.1 Innovation to computerization at activity 2.2

Figure 2.2: Structural model for multi level perfance measurement
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In other words, the performance of activities isdiss a base to build sub process and CBP
performance. However, since activities are conthinghin sub processes, it is assumed that

their measurements are only relevant to internaliedvs.

2.3.4.4 Aggregated performance
To compute the aggregated CBP performance, a nuailsteps are required: (1) Derive

performance values for each indicator. Such valusmsally come in different units: e.g.
percentages for customer satisfaction, days focgs® completion time, dollars ($) for
process cost etc. To ensure that all dimensions@arered, at least a single indicator must be
selected for each measurement area. (2) Transtatermance expressions into a common
reference (normalize) - e.g. through satisfactiegrdes (by using ratios, difference, etc.). (3)
Derive weights for the different indicators. In haseasurement systems, some measures are
more important than others. Weights can be devdldpe asking decision makers the
importance of each measure with respect to ovpeaformance. When all the measures are
perceived to be equal, simple averaging can be. Usggtegated performance is computed

from weights and normalized measurement expressions

2.3.4.5 Implementation and maintenance of the measurement framework
The paper has focused on performance measuremeténs design for cross

organizational LA processes. Based on our main, ¢yl measurement areas and indicators
have been established. The next logical step dftergn is implementation. This involves
putting in place systems and procedures to cobext analyze performance data, report
results, review current measures against targetsidantify areas of improvement (figure
2.3).

These procedures can be assisted by the use ofiregant templates such as the record
sheet (Neelyet al, 1997), which aid in the capture of target valuesits of measure,
formulae, frequency of measurement etc for eachqwed indicator. Furthermore, ICT could
play a key role in capturing, storing, managing anglsenting performance data. A phased
approach can be adopted where two or three orgamizaand about three measurement
dimensions are selected first. To keep the framlewp to date with the measurement needs
and purposes, regular reviews are conducted tonanoalate additional requirements and

fine tune the measures.
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Figure 2.3: Performance monitoring and implemeatathodel
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2.4 Summary and future work

The delivery of LA, particularly in urban areas, dempins housing, industry and
infrastructure development as well as the smootbraipn of land and credit markets.
However, fragmentation of LA business processessacseveral autonomous organizations
generally impairs end to end business processes dlad delivery. A framework that can
facilitate the end to end measurement and compar@gocross-organizational business
processes in LA is developed. The model, which ugt lbased on the six measurement
dimensions of quality, cost, time, technologicalamation, customer satisfaction and society,
attempts to provide a balance between externakssa@nd internal performance of CBPs.
However, it is important to make a few remarks loa limitations of the present work and
suggestions for future research. This work willéné be completed through field validation.
Some work is already in progress on the applicadibthe framework in the case countries,
by considering the linkages between measures wittimensions and aggregated
performance. In addition, further research on CBRIeilling and management within cross

organizational LA is essential.
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Chapter 3

Modelling and comparison of land administration cross
organizational business processes

*This chapter is based on
Chimhamhiwa, D., Mutanga, O. & van der Molen, B.Rleview-a) Modeling and

comparison of business processes similarities dfet@hces in land administration
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Abstract

Recent decades have witnessed a rising interékeioperations of land administration and

cadastral systems globally. Both developed and Idpiey countries accept the need to

improve present land administration systems to esidcurrent challenges and incorporate
future needs. Several improvement strategies areghesed to analyze current operations
amongst them, business process modelling and cisopar

The paper presents a comparative analysis of thgsoorganizational business processes
associated with the delivery of a subdivision imbinicipalities across 3 countries. Our

results showed similarities of above 66% for masicpss pairs, though mixed results were
obtained for sub processes. Based on the commaoiitiastbetween the different municipal

processes and good practices, a business proéessnce model is proposed.

Key words. cross organizational processes, similarity scenatibdivision
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3.1 Introduction

Recent decades have witnessed a rising interaseimperations of land administration
(LA) and cadastral systems globally. Both developed developing countries accept the
need to improve present LA systems to address muoieallenges and incorporate future
needs. Many countries are implementing various avgments and comparing their systems
with others to identify best practices within nasoof the same economic standing
(Rajabifardet al, 2007). Whilst several initiatives aimed at conipguvarious aspects of LA
systems across countries have been undertakertlyesse e.g. (Steudlet al, 1997; Burns
et al, 2006; Rajabifardet al, 2007), few studies have compared the differerdinass
processes (BPs) associated with e.g. registrafigransfers or subdivision of land parcels.
One prominent study in this regard is the Coopemaiti the field of Scientific and Technical
Research (COST) G9 action (Stubkjatral, 2007), which examined and compared BPs
associated with the acquisition of a single fanailyelling and the subdivision of a parcel
with intention to build, in a number of Europearuntries. In most African countries, the
processes of subdividing land are very centrah&grovision of housing and infrastructure
development in urban areas yet to our knowledge, emtensive studies aimed at
understanding and comparing such processes hawecbaducted. Insight gained from such
studies would be useful for regional jurisdictiosseking: to develop new subdivision
processes, reform existing ones, better understaasint practices or identify drawbacks and
identify good practices from leading jurisdictiofsirthermore, comparisons can lead to the
development of common BP reference models thatbeansed to facilitate standardization
and provide support for the design of software l@dinfrastructures.

To better understand (and compare) how LA busipessesses are conducted in different
jurisdictions formal representations, through cldascriptions of activities involved, can be
used. Subdivisions are often cross organizationaeaning that several autonomous and
geographically dispersed public and private seiastitutions are often involved in the end to
end execution of their activities. We refer to spechcesses as cross organizational business
processes (CBPs). In this regard, the aims of pliger were: (1) to analyze the CBP
activities associated with the subdivision of prahg owned property into 4 land parcel units
or less across five urban municipalities in SouthicA, Namibia and Zimbabwe, and (2) to
compare the similarities and differences betweendBPs and their sub processes across the

different jurisdictions, and (3) to develop a prexeeference model for subdivision.
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This paper contributes to the ongoing efforts talsahe standardization of the cadastral
and land administration domains by proposing a &Brence model, which is important for
the development of shared process models for keyBPA across jurisdictions. In addition,
the reference model developed in the paper is basedmmon activities and good practices
between municipal BPs, which to our knowledge is ohonly few studies at that level. The
similarity scenario used to evaluate similaritiesd adifferences between BPs provides a
systematic means for quantifying commonality whessists with selection of peers for
subsequent comparisons or planning site visits.pEper further provides an assembly of BP
descriptions and models that reveal how the sam@é SBcarried out across more than 20
institutions in five municipalities and three cowes. Such models and descriptions are
usually not readily available. Finally, the modelsveloped provide a basis for CBP
measurement.

To analyze the subdivision CBP in each municipatigscriptive and graphical views for
6 core sub processes, identified as the key conmgereé subdivision, were first developed
and presented. Similarities and differences betw€Bf®s and sub processes were then
computed through matching of corresponding ac#sitising the scenario similarity degree.
A BP reference model was then constructed basesbwmmon activities and good practices.
We used the municipalities of: eThekwini (caseM3unduzi (case 3) and Newcastle (case 5)
(in South Africa), Windhoek (case 2) (in NamibiadaeHarare (case 1) (in Zimbabwe), as our
case study sites.

The rest of this paper is structured as follows.the next section, we present the
background and context to the study. Based on loosen goal for BP modelling, three key
perspectives for BP representation are selectedthdtmore, a brief overview of the
subdivision CBP for the 5 case sites is also ptesersection 3.3 discusses the methodology
followed to develop this study while section 3.4g®nts the CBP analysis and comparisons.

Section 3.5 summarises the paper and highlightesskor further research.
3.2 Background and context

3.2.1 Modelling business processes

To understand and compare BPs associated withelned, of a given output one can
construct models. BP models can be built in maffer@int ways depending on the objectives
pursued, the perspectives that fit the objectivesd the BP modelling techniques selected.

While Luo and Tung (1999) suggested communicatamlysis and control as the most
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common objectives for modelling BPs, several gaals co exist in a modelling exercise.
Thus, to describe a BP adequately, many forms fofnmation must be integrated into the
model. Four essential perspectives commonly usedepoesent a business process are
functions, organizations, data and process flovehé8r, 2000). Curtist al (1992) further
argued that the perspectives that people ordinasdlgt to extract from a BP model include:
what is going to be done (activities and outputd)p is going to do it (roles), when and
where will it be done (dependencies between aEs)it how and why will it be done (goals)
and who is dependent on it being done (linkageathBEviewpoint on its own only gives a
partial view of the process. Deciding which perspes to capture is therefore, directed
mostly by the objectives pursued. While severdinepues (e.g. event driven process chains,
Integration Definition, Petri Nets etc) can potatlyi be used to model a BP, different
techniques not only have different features andalbgifies but also view BPs from different
perspectives. Hence, in addition, the choice of aletling technique limits the ways in
which a BP can be described and analysed (Luo &T1899).

Although several BP modelling and comparison itite&s have been conducted in
disciplines such as manufacturing, logistics, inaae and banking, fewer studies have been
carried in LA. Some notable works, in this reganda briefly discussed here. One such study,
carried under the COST G9 action is by Fesdtal (2007) who uses text descriptions and
activity diagrams to describe instances of propéysfer and formation in Slovenia and
Sweden. Their comparative study, which expoundedetsdfor international comparisons of
property transactions, presented activity basedefsoaof the two countries together with the
actors involved. In addition, a side by side corgmar of models, based on actors and
activities, was undertaken. A recent study in Naanily deVries and Lewis (2009) analyzed
and compared 5 different cases of subdivision @®e® for: single parcel, township
establishment, subdivision of agricultural landbdivision of a sectional title scheme and
establishment of a block and individual parcelsarnthe flexible land tenure system. BP
models were developed in the study to facilitaiedbmparative analysis of new and old land
tenure regularization practices. Liset al (2008) developed and presented a rural land
transaction procedure in Slovenia to justify foosdr and systematic inter governmental
coordination and cooperation in public administmtconcerning real property transactions.
The study provided a foundation for simplificationeasurement and comparison of rural
land transactions in different real estate mark®isilarly, in a quest to explore options for

improved integrated land delivery in Zambia, Mulah\{2002) examined and constructed BP
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models to represent the full cycle of business ggecactivities involved in the planning,
surveying, allocation and registration of an oradigrant of a 99 year lease.

While different goals were pursued and various pessves were captured in the different
studies above, Unified Modeling Language (UML) d&ygs were mostly used to represent
BPs in almost all cases. In some cases the devklopéels were used as a basis for further
BP based analysis. However, comparisons of proseésech as property transfer or
subdivisions) can be a scientific end in itselfr(&eet al, 2007).

Based on the goal chosen for our case (that ofyzingl BP activities across the
subdivision chain) we selected three key perspesti{l) the causal order of activities
(input/output flows), (2) order of activities inme (work flows) and (3) who does what
(roles), for modelling of the CBPs.

3.2.2 Process similarities, differences and devel opment of reference models

Although the development of cadastral and LA BRemefice models is rather recent,
significant progress has been recorded in the ngi&in of a reference data model in the
form of the core cadastral domain model (van Oostest al, 2006). The model acts as a
reference data model for arbitrary cadastral syste3ince reference models are often based
on commonalities, a number of approaches have pegosed to assess similarities between
BPs. In the framework of the COST G9 action, BPilsinty was derived directly through a
side by side comparison of BP models. Hess and &lask (2007) however proposed
comparisons based on ontology models and computafi@orrespondences by ontological
reasoning. They argue that their approach hasdkanséage of incorporating multi criteria
and computational support. From a manufacturinggsees perspective, Juan and Ou -Yang
(2005) suggested a process logic comparison agpréac analyzing similarities and
differences between BP pairs. In their model, BRilarity is evaluated through the similarity
scenario degree (SSD). The SSD concept, explasted ih section 3.3.3.1, is used in this
paper.

3.2.3 Cross organizational business processes and sub processes within the context of case
study sites

For the 5 municipalities considered, the subdivis©@BP was analyzed from the point
where a property owner within an established townstpproaches a consultant to draft
subdivision plans to the point where the new subttiu is registered in the Deeds Registry

as a separate land parcel. A closer look at thél@®#s between the institutions and across
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Sub processes

the cases revealed 6 key common sub processee sutitivision CBP: (1) plan (permit)
drafting (from point of receiving client request wraft plan submission), (2) plan
examination and approval (draft plan lodgementssuing consent), (3) cadastral surveying
(receive consent to lodging of survey record),q@dastral survey examination and approval
(receive survey record to dispatch approved diagya(b) deeds drafting (receive approved
diagram (plus other requirements) to delivery affddeed), and (6) deeds examination and
approval (draft deed lodgement to delivery of apraped deed). These sub processes flow
across a number of organizations that include:ri@es) Municipalities, Cadastral Surveyors,
Department of the Surveyor General, ConveyancetdsDeeds Registries (figure 3.1). Sub
processes 1, 3 and 5 are executed mostly by prset®r entities while 2, 4 and 6 fall
primarily under the control of public sector orgaations. Each sub process is influenced by
different legislation, regulations and professionakms. For example, land use planning
activities (that affect sub processes 1 and 2pased mainly on the Townships and Division
of Land Ordinance 11 of 1963 in case 2, the Natalm Planning Ordinance 27 of 1949, for
cases 3, 4 and 5, and on the Regional, Town andt§oRBlanning Act 29:12 for case 1. Sub
processes 3 and 4, and 5 and 6, respectively @dedyby the cadastral surveying and deeds
registration legislation of the respective courstrie

For cases 1 and 2, the subdivision CBP is disfieeh end to end, while for cases 3, 4
and 5 the CBPs start as separate processes butrgenwmto a single CBP channel from

cadastral surveying downwards (figure 3.1).

Case 1 Case 2 Case 3 Case 4 Case 5
_________ a_______. b0 .. B _._....g._ .
Plan drafting, l l Planners/Cadastral Surveyor
examination .. L.
and approval Municipalities (all)
[ ] [ ]
____________________________________________________________ o
=
Q
Cadastral Surveyors %
guarggsnal Surveyor General N
exami)lﬁation (Windhoek, Harare, =)
and approval Pietermaritzburg) g
»n
____________________________ =1
<
=5
<
Deeds Conveyancers, ®
drafting, Deeds Reqist o
examination eeds Registry
and approval (Pietermaritzburg

Harare, Windhoek)

Figure 3.1: lllustration of the subdivision CBP atglsub processes for the 5 municipalities (caseainined
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3.3 Methodology
3.3.1 Determining boundaries of business processes and decomposition

To analyze the CBPs in a consistent manner theind@ries must first be established
Boundaries of sub processes of the CBP can theletparcated by identifying organizations
that participate in the CBP chain and then creatinginput/output matrix of what each

organization produces/consumes and the flow of gwoHucts between organizations, from
end to end. In this regard, decomposition of CBPsub processes and activities can be

facilitated through the structural model (figur@)3.

Cross organizational business process

\
\
\
\
\
\
\

N
\ \

.
/ W
N Sub process 2
| Sub process 4
\
/

\
\
\
\
\
\
\
\
1

decompositio

\
\
\
\
\

\
\
\
\

Figure 3.2: Structural model for cross organizaldiusiness process decomposition

3.3.2 Developing process descriptions and graphical views
To capture work process descriptions in depthjrid&iduals linked to the various CBP

chain activities within each organization/functimere identified. Key informant interviews
were then arranged and conducted. The interviews wmstly open and iterative and the
veracity of responses was regularly checked with risspective stakeholders. Additional

information was obtained through process obsematmd analysis of supplementary

documentation such as reports and legislation.
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With the CBPs described, BP models were then dpedlaising UML activity diagrams in
the Architecture of Integrated Information systg@#RIS) tool. Following the capture of the
descriptions and development of the models, anogpaite way to compare the CBPs had to
be established.

3.3.3 Comparison of the business processes

Our comparison of the subdivision CBPs was aimedasgessing similarities (or
differences) between different CBPs and their sulzcgsses. While several variables can be
considered when assessing similarity, we limitedfoaus to the common activities between
CBPs. In this regard, we used the scenario siityildegree (Juan & Ou - Yang, 2005) to
analyze similarities (or differences) between CEB&tsportions of). The approach is briefly

discussed below.

3.3.3.1 Scenario similarity degree
The scenario similarity degree (SSD) (Juan & Ouang, 2005) quantifies similarity

between 2 or more processes paths based on tmmaeo activities. The SSD is evaluated
using the formulae:-

SSD (CBPy, CBP;) = 2|CAct]
|ACtCBP,| + |ACtCBP;]

where CBP; and CBP, represent the 2 CBPs used for SSD computattatCBP; and
ActCBP;, being the sets of activities belonging @P,; and CBP, respectively, ActCBP,],
|ActCBP,| are the number of activities in sétstCBP; andActCBP,, CAct represent the set of
common activities t&€BP; andCBP,, and|CAct| the number of activities in the SBAct. In
theory, an SSD value closer to 1 reflects high lsirty between BPs while a value closer to
0 reflects high dissimilarity. In practice an SSDetshold value is usually set and only those
comparables that score higher than the threshaddsaftected and used for subsequent
analysis. Our use of SSDs is only limited to qusgimg the similarities between the whole
CPBs and their sub processes. A comparison of igesivis carried out only where it is
deemed necessary.

3.3.4 Development of a reference process model for subdivision

To develop the reference process model for subdijicommon activities between the

different subdivision CBPs and sub processes f@ffitte municipalities were identified and
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listed. Focused group discussions were then hetd Wey stakeholders in each process
cluster to examine the BP models, reference lints good practices. The opinion of two

regional cadastral domain experts was also soaghki selections.

3.4. Results and discussion

The results of the study and discussions are piedeimnder three main sections (i)
analysis of BP activities and development of madély comparison of similarities and
differences between CBPs and their sub processek,(i®) development of a reference
process model for subdivision. The first sectiopliedominantly descriptive whilst the last

two are more comparative and discussion oriented.

3.4.1 Analysis of the business process activities and devel opment of models

For the sake of easier representation and compariee 6 core sub processes for each
CBP (identified earlier in section 3.2.3) were tdued into 3 categories of: plan drafting,
examination and approval (incorporating sub praegsk and 2), cadastral survey, survey
examination and approval (representing sub prose3sand 4) and deeds drafting, deeds
examination and approval (incorporating sub praegedss and 6). Common activities are
indicated on the BP models with solid boundary livfele those activities which are specific
to given cases are shown with dashed outlines lamacase number in brackets. Activities
chosen for the BP reference model are indicateti witred outline. A discussion of the
activities and resultant BP models for the sub@wisCBP cases is presented in the next

sections.

3.4.1.1 Plan drafting, plan examination and approval
The activities associated with plan drafting andnpexamination and approval at all 5

sites are shown on figure 3.3.

3.4.1.1.1 Plan drafting
In all cases, subdivision proposals are prepareoketalf of the client mostly by Cadastral

Surveyors or Planners. On receipt of a requestraft & subdivision plan the Cadastral
Surveyor/Planner searches for parcel and ownernsiiggmation and checks whether the
subdivision is feasible. Except for case 2, a taoedtric survey is often carried out to locate

the extent of the parent property and approximatetaries for the proposed subdivision.
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Figure 3.3: Model for plan drafting, plan examioatiand approval

A draft plan is then prepared in accordance with thquirements of the particular
municipality. The required number of copies togethigh application forms, fees (excluding
case 2) and written consent of any holder of anight registered over the property (for case
1), are lodged with the land survey division (fase 3) and Town Planning (for all other

cases) at the Municipality for plan examination apgroval.

3.4.1.1.2 Plan examination and approval
The draft proposal is received by the respectivésidin at the Municipality and checked

for completeness and consistency. Incomplete agtjits are rejected while accepted

applications are checked for conformity with exigttown planning schemes and local plans.
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If the application meets basic requirements, itpiepared for circulation. For case 4,
conformity is checked first before the applicatisraccepted. In all cases, the application is
given a reference number and for case 1, a lefterccknowledgment is sent within two
weeks.

Draft plans are circulated to various municipal aléments and external entities to solicit
for comments. External entities consulted includiee Zimbabwe Electricity Supply
Authority and Tel One (case 1), Telecom Namibiaséc2) and Uthekela water (case 5).
Comments raised during circulation are forwardedthe concerned Planner/Cadastral
Surveyor to attend to and resubmit. Once the agipdic is cleared by all departments, it is
approved and a permit is issued (for case 1) wehilecommendation for approval by council
is given (for case 2). For case 3, conditions tdl@shment which specify requirements to be
complied with are prepared and issued. These emptweclient to appoint a Cadastral
Surveyor to carry out field demarcation. For casa #ecommendation to the Joint Advisory
Committee is prepared on approval while for casa Bonformity certificate is issued. As
shown on figure 3.3, recommended proposals (fox 2asre presented before Council. If the
drafts are acceptable, approval is granted anttex lef recommendation is issued by Town
Planning. On receipt of the recommendation lettex,consultant prepares an application for
consent, which is lodged with the Township Boardn@tituted under Namibia‘'s Land
Ordinance of 1963) for evaluation and approval. fiskwp Board applications are received
and checked by the secretariat. The Township Besaluates the technical desirability of
the proposal and if satisfied recommends to theig#n of Regional and Local Government,
Housing and Rural Development that approval be tgchnA consent certificate, which
empowers the owner to appoint a Cadastral Survieyoarry out field demarcation, is then
issued by the Minister. For case 4, the recommedéior approval) is presented before the
Joint Advisory Committee (figure 3.3). If the dradtdeemed to be in order it is approved. A
town planning approval certificate is granted tbgetwith the final conditions. For case 5,
the Cadastral Surveyor prepares an applicationcéorsent to the Department of Local
Government and Traditional Affairs (DLGTA), based the issued conformity certificate.
Such application is received by DLGTA registry, cked and recorded. It is then allocated to
a staff member who evaluates it in terms of conmgawith town planning schemes and
checks that conditions on the title allow the propéo be subdivided. Depending on the
particular case, interested parties are selectddtan application is circulated. The official

waits for comments and further consultations (fassary). Based on the comments received
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the DLGTA decides either to approve the applicatoneject it. If approved conditions of
establishments are prepared and issued.

3.4.1.2 Cadastral survey, survey examination and approval

3.4.1.2.1 Cadastral survey
On receipt of the subdivision permit (case 1), emms(case 2) or conditions of

establishment (cases 3,4 and 5), the Cadastragyamrgearches for data on previous surveys

and geodetic control around target property.

Client (all) Cadastral Surveyor (all) Department of the Surveyor General (all)

approved C receive approved
diagrams (all) diagrams (all)

approved diagrams

approve and dispatch
diagrams (all)

Ok? \‘
LoTTTTIIIIIIITIIIONS N ST T RN
I" professional ‘.’j/\ { final )
\, examination (1,3,4,5) examination (2) /

‘ y
o . >

search suney and

\ geodetic data (all)

/ technical examination Y

r\ 1, 3,4,5) '/A\‘ { third examination

------------------- . 2 y

{  capture spatial { updateon LTS (1) }

perform field \ data (3,4,5) y
dermacation (all) R —— B

i issue parcel ) e N T
i designations (3,4,5) /[ { note on cadastral second
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correct suney =

7

@dge surney corrected

suney
Figure 3.4: Model for cadastral survey, survey exation and approval activities
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The Cadastral Surveyor then goes to the terragletoarcate the property. On return from
the field, survey computations and documents apgred. A survey record is then compiled
and subsequently lodged with the respective Surv&gneral for survey examination and
approval (figure 3.4).

3.4.1.2.2 Cadastral survey examination and approval

Incoming survey records are received at the resge&urveyor General. In all cases, a
senior examiner checks the new survey records éorectness and completeness. This
activity is called preliminary examination. Incoratg records are rejected. From this point
forth, different activities occur depending on #pecific case. For case 1, (figure 3.4) the
survey records are dispatched for registrationhie itand Transaction System (LTS), a
database used to manage and monitor survey reedtds the Surveyor General.

From LTS registration, the survey records are foded for cadastral noting, which
involves the updating of cadastral plans. Afterimgpthe records are returned to the LTS for
updating. They are then given to the Assistant &ow General for allocation to examination
units. The examination units perform a technica professional examination of the surveys.
Technical examination evaluates the execution o ttadastral survey from an
instrumentation and methods perspective while ggidmal examination verifies that the
survey was done in accordance with the Land SuAatyErrors picked during examination
are noted on examination dockets. Survey recorésndd to be acceptable are approved
while those that require further corrections aterreed to the Cadastral Surveyor. Approved

survey diagrams are deposited in the Cadastrak$ar's pigeon hole for collection.

For case 2, after preliminary examination the nemgisurvey record is given a survey
record number and diagram numbers (or generalmiarber(s) where appropriate). Relevant
examination dockets are then attached in prepar#biofirst examination. New surveys are
distributed to first Examiners by the Chief Surveydirst Examiners check several
designated items, which include: beacon descriptiaoordinate lists against calculations,
coordinates of trigonometric points used, placiradad property identification and cross
referencing. Comments are noted on examination eteckAfter first examination, the
records are taken to the noting section, as in éage update the cadastral compilation
sheets. The survey records are then filed in exatoim cabinets awaiting second
examination. Second Examiners confirm that firsaiBiners have checked through their

designated items correctly. In addition, they exsmivorking plans, the survey report and
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verify if comparisons and the survey have beeniedmut satisfactorily. When completed,
second Examiners return survey records to thegfiiabinets and update the examination
status in the lodgement book. Third Examiners colurvey records from cabinets and
check them once more in accordance with the Sun@goeral‘'s examination procedures. In
particular, they assess comments raised by fidtsacond Examiners and decide whether to
return a survey record to the Cadastral Surveyorctorections or not. If the survey is
returned, this is noted in the lodgement book. IFexamination is carried out by the Chief
Surveyor and/or Surveyor General. The final Examsirgheck the survey for the last time
and confirm or reject comments raised by previoxankiners. They then approve or reject
the survey record. If approved, 2 copies of thereyyd diagram are deposited in the
Cadastral Surveyor’s pigeon hole for collection lelthe office copy is filed in the diagrams
cabinets.

For cases 3,4 and 5, after preliminary examinaocopies of the survey documents are
made: an examination copy and a data capture cbpg.records are then delivered to
technical registry which assigns the Surveyor Galnsurvey record and batch numbers to
the records. From technical registry the records rapved to maintenance where parcel
numbers (designations) for surveyed portions aseeid, captured and maintained. From
maintenance, the survey records are moved to dgtare, where the spatial documents are
captured. After data capture the records are plaiogol cadastral drawers awaiting
examination. Technical Examiners collect the resoftbm the cadastral drawers and
examine them. Comments are noted on examinatioketCcT he records are then scrutinized
by the Chief Technician before filing in the prafemal examination drawers. Based on the
comments raised by the technical Examiners andCthief Technician, the Professional
Assistants decide whether to approve or rejectngeguecord. Survey records deemed to be
in order are approved while those that are not seat to Cadastral Surveyors for
amendments. Approvesurvey records are sent to the Registry where tctiepies of the
approved diagrams are dispatched to the Cadastraér. The office copy is kept in the
department. In all cases, the Cadastral Surveyoregeiving the approved subdivision
diagrams informs the client who collects the diaggand approaches a Conveyancer to draft
deeds for ownership transfer.
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Figure 3.5: Model for deeds drafting, deeds exatitnaand approval
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3.4.1.3 Deeds drafting, deeds examination and approval
3.4.1.3.1 Deeds drafting

On receipt of the approved diagrams, fees and #mr oequirements from the client, the
Conveyancer opens a client file where details efgbller and property are captured (figure
3.5). In addition, a deeds search to confirm prigpaéescription, whether seller is owner and
if any interdicts and/or caveats are imposed on gheperty is often conducted. The
Conveyancer then drafts the power of attorney asaladations by seller and purchaser (if
same Conveyancer is used). A new deed is thenedraftking into consideration any
imposed previous and new conditions. The drafteeldsleare checked and signed by all

parties before lodgement with the relevant Registripeeds.

3.4.1.3.2 Deeds examination and approval
The submitted deeds are received by lodgement €ilgho check that the documentation

is complete and consistent (figure 3.5). The Clarksure that deeds are date stamped and
where necessary related deed sets are linked. sletardeeds are rejected.

For case 2, the lodgement Clerks deliver deedsrsd Examiners who divide them
amongst themselves. First examination includes kihgc the deeds for interdicts,
attachments against property and/or owner, vegfyimland registers that seller is the legal
owner, checking records on index and cabinets ariting all necessary endorsements.
Second Examiners check the deeds in detail toyweériConveyancer has complied with
conditions and if all necessary documents are lddgkey also verify all endorsements made
on the deeds by first Examiners. Second Examingthdr indicate whether a deed can be
registered or rejected. Third Examiners (Chief Exems) check all endorsements and
conditions to ensure that they have been complidfdl Whey decide whether it was justified
for deeds to be rejected or passed as recommerydsecbnd Examiners. Deeds that are in
order are moved to the stitching table for Convegas to attend to any notes raised by
Examiners and insert required revenue stamps wihidse that are rejected are placed into
Conveyancer’s pigeon holes. After stitching thetnstep is black booking, which is the
checking of new interdicts that came in after teediwas lodged. If no interdicts have been
lodged, the deeds are taken to the Execution rounmere the Registrar checks the entire
deed. Conveyancers appear before the Registragrotise deeds and hand them over for
execution. After the deeds have been executed #neycollected by record Clerks for
numbering. Numbering involves stamping of numbenslfding date of registration) onto

deeds. There are different number series for téle$ mortgage bonds and separate number
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series for each year. After numbering, deeds fov sebdivisions are sent to the Surveyor
General's noting section for deductions - a procesg involves noting the registered
portions, endorsing diagrams and computing the aféhe remainder. The deducted deeds
are then returned to the Deeds office for crossingri This involves updating of the office
copy against the client copy. After cross writitad registers (farm or erven) are updated
with the details of the new owner. This step isnted registration. The client and office
copies are then officially separated. The offical s& affixed onto the client copy, which is
then stamped and deposited into the Conveyancégsop hole while the office copy is
retained and prepared for binding.

For case 3, 4 and 5, the deeds received at theerioelgt counter are sent to the Data
section where print outs used during examinatienpaepared and filed in lodgement covers.
From Data section, the deeds are dispatched t®#tabution room where they are sorted
into batches by Sorters. First Examiners colleetrtiquota from the Distribution room for
examination. As in case 2, first examination inelsi@erifying several things, amongst these:
endorsing and checking interdicts against persard the properties concerned. When
completed, the first Examiners return deeds tdtis¢ribution room to enable Sorters to sort
them for second examination. Second Examiners aotlee deeds from the Distribution
room and examine them for the second time. Amoatisr things, the second Examiners
check that provisions of the Deeds Registries Atter legislation and common law that
apply for a given case are complied with. Secondnkirers decide whether each deed or
batch is registerable and stamp deeds accordigten done, second Examiners forward the
deeds to a Monitor who is usually an Assistant Begi. Monitors reconcile the deeds with
the sorting slips and check the comments raiseselopnd Examiners to ensure correctness
and fairness of rejections (as in case 2). Rejed¢edls are sent to the delivery counter from
where they are returned to Conveyancers. Thosesdbatiwere passed for execution will be
sent to the preparation counter. The preparatiamtes Clerks sort out the deeds and place
them in the relevant firms’ pigeon holes. Conveyanare given a stipulated number of days
to comply with any notes raised by Examiners. Deedattended to after the stipulated
period are automatically rejected. Once all notgehbeen attended to, the deeds are sent to
the data section for black booking. This involvas,in case 2, the checking of any new
interdicts received which may prohibit the trangact Where no interdicts have been
received the deeds are then dispatched to the Bsecwom where they are sorted and
placed in the firms’ pigeon holes. The Conveyanegtsarrange for the execution of the

deeds in the relevant batches amongst themsehezsisDare brought before the Registrar to
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be executed. After execution the deeds are numpeetdd, sealed and checked to ensure
that notes are removed and endorsements are signedtice is then sent to the Surveyor
General informing them of the registration of thébdivision so that they can update their
records. The Delivery Clerks mark each deed out @mgosit the client copies into the
relevant Conveyancer’s pigeon holes for collectoffice copies are retained for filing.

For case 1, incoming deeds received by the Regsésplit into new and old cases. The
new cases are forwarded to the Chief Examiner wibmnectsthe covers, receipts and
distributes the draft deeds to Examiners. Thisvigtis called receipting. Examiners, using
information from personal index cards and landgstgifolios, check for among other things,
caveats, general power of attorney and miscellayagreements. This activity is called card
checking. After card checking, examinaticommences. This step involves checking of
various documents and sections of a deed. Refersnoeade to previous deeds. If an
Examiner is not satisfied with any sections of teed or accompanying documents they
raise such issue(s) in a query sheet, which islathto the documents and returned to the
Conveyancer for clarification. When examinatiort@snplete and acceptable, numbering (as
in all other cases) commences. After numberingniyé step is cross writing (as in case 2).
After cross writing, deeds for new subdivisions aent to the Surveyor General's Title
Registration unit for deductions (as in case 2)céaeductions are completed the records are
returned to the Deeds Registry for registrationicivlinvolves inserting numbers on personal
index cards, endorsing title deed details agaesective land folios in the land register and
noting caveats, town planning permits and watdntsigNext is post entry, which is carried
out by the Chief Examiner. This involves checkihgeigistration was done correctly. Final
checking, approval and signing of records conclideregistration. This step is carried out
by the Assistant Registrar. After approval, officepies are filed and client copies are
deposited in the Conveyancer’s pigeon hole forectibn.

3.4.2. Comparison of similarities and differences between processes

With each CBP described and activity lists captuweth CBP models, our next step was
to compute SSDs and compare similarities. Due ¢oottserved close resemblance between
private sector controlled sub processes of: pedmaiiting, cadastral survey and deed drafting,
across all cases, our SSD computations shiftednimleMCBPs and public sector controlled
sub processes. Although SSD values where deterniimeadl possible combinations and are

discussed with reference to all cases, due tarttieetl space, results for cases 1, 2 and 3 only
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are presented (table 3.1). Activities related twaiks (process back flows) are excluded in

the computations. A discussion of the results fedlan the next section.

Table 3.1: Similarity scenario degree values fool@htCBPs and sub processes

Cases SSD values
o o Plan examination Survey Deeds examination
m m Whole CBP and approval examination and and approval
o © approval
Case 1 Case 2 0.68 0.62 0.50 0.61
Case 2 Case 3 0.69 0.62 0.38 0.78
Case 3 Case 1 0.68 1.00 0.63 0.36

For whole CBPs, SSD values of 0.68 and higher ¢2/3ore common activities) are evident
across all cases. This signifies a fairly high &anity between the investigated CBPs. The
private sector manned sub processes contributefisamtly to this value with 8 out of

approximately 10 activities being common. The samiies, however, vary between cases

and across sub processes of the CBP chains. Tredesaussed further in the next sections.

3.4.2.1 Comparison of plan examination and approval processes
In plan examination and approval, higher SSD vahetsveen cases 1 and 3 (SSD = 1)

and cases 2 and 5 (0.89) were reflected, compared38 for cases 4 and 5 and cases 4 and 2.
The lower SSDs can be attributed to the prevalaefiagique activities between the cases,
e.g. checking compliance before acceptance and presentation of case before Joint Advisory
Committee (in case 4) andouncil approval in case 2. While cases 5 and 2 exhibited high
similarity in this segment, the involvement of adxhial role players, i.e. the DLGTA and
Township Board, appear to cause duplication ofvdiets. For example, 3 of 4 activities in
case 5's town planning division seem to be repeatatie DLGTA. The 2 cases (5 and 2),
however, do not have full autonomy to approve subitin consents. Despite having the
same legislative base cases 3 and 4 (SSD = 0.83¢sc3 and 5 (0.62) and cases 4 and 5
(0.43) do not show significantly high similaritiagnongst themselves. The variations can be
linked to local circumstances. For example, duthohigh volume of applications received
at case 4 (about 6 00 per month), a subdivisiop ldelsk has been opened within the
customer care centre to advice clients and coqtrality of BP inflows at the entry point, a
reason whycompliance checking is done before acceptance. Other municipalitiesatdave

such volumes and may therefore choose other optdssrong alignment can however, be
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observed between activities in the DLGTA, case @ @se 4 since the 3 have full autonomy
over their BPs. In another dimension, specifi¢véicts can also be compared. For example,
during circulation, external opinion is sought in cases 1, 2 and Seagces like electricity
and telephones (cases 1 and 2) and water (casallS)nfder third party control. On the
contrary, in cases 3 and 4, almost all circulatsooontrolled within the municipality. Internal
circulation tends to be associated with better dioation and control of activities, which can

positively influence CBP flow and delivery.

3.4.2.2 Comparisons of cadastral survey examination and approval processes
In cadastral survey examination and approval, c8esd 1 (SSD = 0.63) exhibited

higher similarity compared to 0.38 for cases 2 &nlllajor variations in this segment centred
on examination related activities. While the SunmreyGeneral departments in
Pietermaritzburg and Harare have clustered exammadctivities aroundechnical and
professional, the Windhoek Surveyor General has spread exaimmaicross 4 activities.
Such differences can be explained on the basighbat is a shortage of Cadastral Surveyors
in the Surveyor General Windhoek office (only 2idgrthe research period) and hence most
examination is done by Survey technicians. It seeeasonable therefore to spread the
examination responsibility (for case 2) across mautivities to ensure rigorous record

checking and minimize risk.

3.4.2.3 Comparisons of deeds examination and approval processes
In contrast to the 0.38 SSD in cadastral surveynexation and approval, a considerably

higher similarity between cases 2 and 3 (0.78psagent in deeds examination and approval
as evidenced by 9 common activities. The high sintyl is partly due to: (1) use of similar
legislation i.e. the South African Deeds registnatAct No. 47 of 1937 was also adopted for
use in Namibia (2) use of the same training intins: the South African Justice College
and South African Deeds training directorates traigistration personnel for both Namibia
and South Africa. While cases 1 and 2 come secatidan SSD of 0.61, the same cannot be
said about cases 1 and 3 which display only 4 comamtivities between them. This could
be due to the constant changes taking place inDideds registry in Pietermaritzburg
compared to Harare and Windhoek for instance. Wadgvities like deductions are still
being carried out in Harare and Windhoek these lhees replaced in Pietermaritzburg with

Inform Surveyor General (from March 2009) androsswriting has been scrapped altogether.
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3.4.3 Development of a reference process model for subdivision

To develop the reference business process modesuiodivision, common and those
activities viewed as good practices were identifa@doss all sub processes clusters. These
were then presented on the models with red bouralztines.

From the planning cluster of sub processes, sigreete activities, three from plan
drafting and the other three from plan examinatiod approvalgheck conformity, circulate
and approve and issue permit), were suggested (figure 3.3). The tacheometric survey
activity was proposed as a good practice stepehsatires that all requisite planning data is
collected during plan drafting. Plans based ondaunietric surveys were viewed as more
consistent with the ground situation. Township Bloarocesses (for Windhoek) and DLGTA
(for Newcastle) were both viewed as extra burediactayers that should, with resources
permitting, be decentralised to the respective wmipalities. For the cadastral survey and
cadastral survey and examination process clust@reeference activities were suggested, six
of them from survey examination (figure 3.4). Thesas consensus across the three Surveyor
General sites on the candidature @reliminary examination, noting, technical and
professional examination as referencectivities. While the present examination activities at
the Surveyor General Windhoek were argued for franmesources perspective it was
acknowledged the spread of activities had otheresined consequenceBegistration of
documents on a land transaction system was viewsedoad practice. Within the deeds
drafting and deeds examination and approval grayd#d activities were proposed for the
reference model (figure 3.5). Across the cases hewdwo examination levels were viewed
as satisfactorylnform Surveyor General was viewed as a good practice as all sites faced

challenges of misplaced documents under the cudeshictions activity.

3.5. Conclusions and issues for further research

In an attempt to analyze the CBPs associated \wghstibdivision of privately owned
property within an established township in 5 urbaanicipalities of Harare, Windhoek,
Msunduzi, eThekwini and Newcastle, BP descriptiand models have been developed and
presented. Comparisons of CBPs and their sub meseto assess how similar or different
“the same job gets done” in the 5 municipalitieey@vconducted using the similarity scenario
degree concept. Overall, our results showed siitidarof above 66% for whole CBPs with
mixed high and low results obtained across theemdfit sub processes. By assessing

similarity using SSD, we have attempted to undacstand explain local variations between
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CBPs and their sub processes and suggested possaislens for their differences. Through
comparative analysis of processes a business groeé&ence model for subdivision was
developed. However, our work focused mainly on dB®s. With the BP activities and
their sequence defined, other work process pelispsctsuch as: rules that govern each
activity, resources needed to perform activitiel(iding employees and equipment) , flow
of data between activities, and data stores thghintie involved, can be added. In addition,
process measurement attributes can be assigned &ztivities defined so that process based
performance analysis can be carried out. Some wakeady in progress in this regard.
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Chapter 4

Measuring quality performance in cross organizational
land administration work processes

*This chapter is based on
Chimhamhiwa, D., Mutanga, O. &van der Molen, P.Review-b) Measuring quality

performance of cadastral survey and deeds registratork processespurnal of Land Use
Palicy.
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Abstract

When land parcel boundaries are surveyed for pespad registration in most southern
African countries, the cadastral survey records @diadrams prepared have to be examined
and approved by the Surveyor General first beftwey tcan be registered in the Deeds
Registries. For such records to be approved, tipedlity must conform to requirements
stipulated in relevant acts and regulations. Whegalatory requirements are not met, the
records are rejected and returned for correctiond aesubmission. From a cross
organizational context, poor quality documentsgkxl upstream have the effect of
congesting examination processes downstream asrdeecare rejected and returned
backwards due to quality failure. The paper propaseajuality performance measurement
model to analyze quality performance in land adstiation work processes. The developed
model is tested on 2 cadastral survey examinatiohapproval sites and 3 deeds registration
sites in Namibia, Zimbabwe and South Africa. Basedbelow expected quality results
obtained for cadastral survey examination, a raoise analysis was conducted at one of the
sites to establish recurring and underlying cateetiors upon which quality improvement
strategies can be built.

Key words. quality performance, cadastral surveys, deedsnimedion, rejections
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4.1 Introduction

Cadastral Surveyors in Southern Africa claim prei@sal status and yet in many cases
more than half their work is rejected first timeaunal. Imagine doctors having more than half
their prescriptions returned for amendments. Ndy @oes this high rejection rate have
internal costs but also in the wider picture, feafs the rate of investment and development
in the overall national economy. Furthermore, itcibutes to the overall costs of cadastral
surveys, which can then exceed the market valdieeofand being surveyed.

When land parcel boundaries are surveyed for pegpo§ registration in countriesich
as Namibia, Zimbabwe and South Afriche cadastral survey records and diagrams prépare
have to be examined and approved by the Surveyare/@k first before they can be
registered in the Deeds Registry. For such recortie approved, their quality must conform
to requirements stipulated in relevant acts andlatigns. Where regulatory requirements are
not met, the records are rejected and returneddivections and resubmission.

A previous study of cross organizational businessrk) processes (CBPs) associated
with subdivision of property within municipalities Namibia, Zimbabwe and South Africa,
(Chimhamhiwa et al, 2009) found the quality of submitted records te & critical
performance measurement dimension for improvedeedd delivery of land administration
(LA) CBPs. In that study, improved quality of lodgelocuments was viewed as both an
enabler of internal results (reduced costs and)tiame external performance (improved
customer satisfaction and society). While qualign doe viewed as a multi dimensional
construct (Garvin, 1987), two perspectives commonmost literature are: product and
service quality.

From a LA products and work process context, quatian be viewed as the
conformance of submitted work to legislative speaiions. For example, in parcel
subdivision, draft permits lodged with municipadgifor permit approval must fulfil planning
regulations while cadastral survey records subnhiibe survey examination to the Surveyor
General must conform to land survey acts and réigak Similarly, draft deeds submitted to
the Deeds Registry for deeds examination and appraust comply with deeds registration
legislation. The different legislation, in this exd, prescribe the manner in which the various
types of LA work (permit drafts or cadastral sursegre performed as well as the form in
which resultant records are prepared for lodgeminmt quality control procedures that can

be deduced from the above work processes exampéessalf checking of work (by
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practitioners, before lodgement) and next statitmwhistream) checking of lodged records by
legally designated institutions e.g. Surveyor Gaher Deeds Registry after lodgement.

Assuming that the cadastral surveys or deed daadtsndeed properly executed and that
records are prepared and lodged in accordance Mith out specifications, it seems
reasonable to expect the examination of such recatdext stations to proceed with high
levels of conformance. However, empirical obsepragifrom a number of southern African
countries and some previous studies, e.g. Chimhaal2006), suggest that a significant
proportion of lodged documents do not, in many sasgeet these requirements first time.
Taking this viewpoint, one is often from an opesadil and process delivery perspective,
interested in the volume of acceptable output @sscyield) as a measure of the output
quality of a given work process versus the fractwirejected products returned for
amendments. Wu and Liao (2009) defined processl yslthat proportion of work process
product units that conform to requirements. Meawear® of process yield enables the
determination of current levels of quality performa, which can lay the basis for
comparisons against expected (or desired) outpiner@/results are found to be outside
desired ranges, interventions can then be planned.

The objectives of this paper are two fold. Firsé, am to develop a quality performance
measurement model that can be used to measureoamghre quality performance in LA
work processes. To test the applicability of ouvaleped model, we used 2 key sub
processes of the parcel subdivision CBP commonmuttern Africa: survey examination and
approval and deeds examination and approval, destin our earlier work (Chimhamhiwa
et al, 2009). Based on the results obtained for surxeynénation and our observations from
previous studies e.g. (Chimhamhiwa & Lemmen, 2@Himhamhiwa, 2006), we proceed in
the second objective to investigate root causepoof quality of lodged cadastral survey
records. This was done in order to reveal recuramgl underlying causes upon which
interventions can be built.

This work returns to the same sites of our previisimhamhiwaet al, 2009) study.
Survey examination was analyzed using the cas#iseoSurveyor General Departments of
Harare (in Zimbabwe) (site 1) and Windhoek (Nanjil{site 2) while deeds examination
used the Deeds Registries of Harare (site 3), Wiekl{site 4) and Pietermaritzburg (South
Africa) (site 5). The root cause analysis was coheliliusing only the case of site 1.

The measurement of quality performance in LA workcgsses and the systematic
identification of root causes of recurring errontrdoutors have not to our knowledge been

explored. An illustration of their use with caseamples may provide an approach for
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institutions desiring a method to manage and imprwerk process quality and/or investigate
casual factors associated with the delivery of ppality in LA.

The rest of this paper is structured as followshkBnnext section, we review literature on
guality management and measurement. Based on wiemrekey elements that are relevant
for quality performance measurement for LA work qasses are derived. A quality
performance measurement model is subsequently ajmal Furthermore, descriptions of
quality control activities at the case study sitee provided. Section 4.3, presents the
methodology used to accomplish the objectives efpper, while in section 4.4, the results
for both quality measurement and root cause arsafysi presented. Section 4.5 concludes the

paper and highlights issues for further research.

4.2 Background and context

In most organizations quality is a central compadrwdrstrategic plans and management
systems. Quality in mainstream industry is viewedaasource of competitive advantage.
However, several perspectives of quality can besttooted depending on what is being
investigated. This multi - faceted nature makedifficult to have a universal definition of
quality (Sousa & Voss, 2002) hence different défms are used under different
circumstances. In this paper, our focus is expjicin work product (s) quality, with
conformance (through quality control) being a cangoal. For product conformance to be
managed and improved, it must be defined in wagsdhn be measured. To our knowledge,
studies on quality measurement of LA work processes however scarce. Thus, our
development of a quality performance measuremertteinig@ informed mainly by work in
mainstream quality management. We review in the segtion some key studies that are
central in that regard.

The field of quality management (and measuremenperhaps different compared to
other disciplines. It has a few individuals who éadominated theory development and
implementation processes in many organizations tifey have achieved a “guru” status
(Miller, 1996). Some of these experts and theirksare discussed here. (Juran, 1986; Juran
& Gryna, 1998) suggested that managing for quadignchored on the trilogy of (1) quality
planning, (2) quality control and (3) quality impemment. Quality planning establishes the
quality goal (s) desired under given operating dooras while quality control determines
what to control, develops measurement criteria estdblishes measurement limits. Quality

improvement seeks to identify specific areas fopriovement, organises for discovery of
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causes of poor quality and suggests remedies. Sre@939), one of the first to provide
insight into data collection, analysis and presgonain the quality discipline, outlined 3
steps in quality control processes (1) the spetifio of what is wanted, (2) the production of
things to satisfy the specification, and (3) thepiection of the things produced to see if they
satisfy the specification. Deming (1986), a propunef Shewhart, developed a 14 point
philosophy for effective quality management and wecame to be known as the Deming
wheel of quality improvement (otherwise known as ®PDSA (Plan - Do - Study - Act)
cycle. He argued that the PDSA cycle can be useahfdyze and measure work process
quality in order to identify variations that causeducts to deviate from requirements. In
addition, the PDSA’s continuous feedback loop hehamagers identify and change parts of
work processes that need improvement. Hales andkr@maty (2006) describe how
Deming’s style of quality management is implemerited plastics company, while Hillmer
and Karney (2001) make a case for the usefulnegheotheory as a guide for decision
making in present day organizations.

From an error cause removal perspective, Crosbyd)18eveloped and popularized the
‘zero defects’ quality philosophy, a way of thingirand doing things that reinforces the
notion that errors are unacceptable in work adisihence things should be done right the
first time. The philosophy represents a change ankwperspective where flaws that allow
defects to occur in work systems are proactivelgraessed. Greene and Vent (2008)
implemented a cardiothoracic program with a zerfeate goal as part of an initiative to
improve quality in healthcare services. Their rssglggest that zero defects is achievable
though work practices must be hardwired into evayyalctivities to ensure reliability. Shingo
(1986) suggested the use of mechanical devicesa(poke) to eliminate mistakes or defects
in work processes. He argued for combining sounspéction, where each item is inspected
for defects before it is passed onto the next steigle poka yoke (or mistake proofing)
devices. He further advocated for the analysisroflpction processes to detect where faults
can occur and where mechanical devices can betosstbp errors becoming defects. The
cost of poor quality on production systems agdinstreturns of preventive activities (poka
yoke) was recently analyzed by Tsou and Chen (2008)

Ishikawa (1985) championed the use of the causeeffadt diagram, otherwise known
as the fishbone (or Ishikawa diagram), as a tool dagnosing root causes of quality
problems. Although the original intent of the fisinle was to solve quality related problems
in manufacturing (Doggett, 2005), the tool lateingd wide spread use in diverse industries

and application areas e.g. storage tank accideesiigations (Chang & Lin, 2006), health
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(White et al, 2004; Perkinst al, 2005), pharmaceuticals (Kumar al, 2009) and social
services (Rzepnicki & Johnson, 2005). In all caties,cause and effect diagram was used to
determine root causes of adverse results and as eferemce on which
improvements/prevention strategies can be built.

While most of the works discussed above have fatuse quality management in
manufacturing/production processes, some paraikeisbe drawn with LA work processes.
In both cases products are produced accordingdoifgg@ations and checked through various
self, successive and next station controls. Whaleats in manufacturing can be destroyed or
reworked on, LA defects have to be corrected asvatk products are expected to meet
requirements. For example, if for some reason,dagdd land parcel diagram or deed of
transfer is incorrectly approved, a separate psocek correction will be instituted
immediately once the error is realised. In thaardgone could say the ultimate aim in LA
work processes is zero defects. From the aboveweof literature, a number of fundamental
quality performance measurement elements esséoti&lA work processes emerge. These
are listed below.
 Management (and measurement) of quality shouldléeeg within a strategic quality

planning and improvement context. In that contéhx, goal (s) for quality measurement

(Croshby, 1979 ; Deming, 1986 ; Juran, 1986) shbeldetermined.

» Since quality is a multi dimensional construct, t@ensions (criteria) that are important
for measurement, specifications of what is wantadl iaspection mechanisms within the
given context and in pursuit of chosen goals (StaetyH939; Deming, 1986; Juran,
1986) must be established.

» Based on the established criteria, the currentityua¢rformance levels, desired targets
and existing gaps (Deming, 1986; Juran, 1986) eatebived.

» Areas in need of quality improvement (Deming, 198fan, 1986) can then be identified
and appropriate methods to diagnose quality problerg. cause and effect diagrams
(Ishikawa, 1985), or prevent errors e.g. mistakeofing (Shingo, 1986) can then be
adopted in pursuit of zero defects (Croshy, 1979).

From a cross organizational context, the abovedorahtals should ideally be placed
onto a structural framework that supports measuné@eoss organizations. Recent work by
Chimhamhiwaet al (2009) developed such a framework for LA CBPs.ifTk&udy, which
incorporates quality as a core LA measurement déoen did not however go ahead to

measure quality performance. As an extension tbghevious model, we incorporated the
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guality measurement elements discussed above. ktygparformance measurement model
for LA CBPs (figure 4.1) is thus presented.

LA quality needs and
strategic context

Goal: To improve quality of
lodged requests along the CBP

A 4

|
1
1
Define Quality 1
1
|
|

performance
measurement
dimensions

e.g.
1. Process yield

2. Rejection rate

Data coIIection\

. - Data analysis

k== Action Planning
i Quality performance \
( monitoring and \
1 improvement ,"
Report results
Identify areas T -
in need of
mprovement Reviewcurrent
quality
performance

againstset targets

Figure 4.1 Quality performance measurement modks#ed from Chimhamhiwet al (2009))
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With our goal set on improving the quality of lodgecords, a choice of what to control
within the quality dimension of LA processes hadb made. Based on our context, we
selected the process yield and rejection rate.d@sired scenario is that all cadastral surveys
or draft deeds lodged for approval conform to liegige requirements, first time. In that
regard an increase in process yield would sugbestquality of incoming work is improving
and consequently the volume of rejections is detmga On this basis, current performance
levels of process yield can be determined and tkpadty between actual output and
expected derived. Where the gap is viewed as tde widiagnosis, using appropriate means

can be undertaken to identify problem areas thabeaimproved.
4.2.1 Description of quality control activities at case sites

4.2.1.1 Quality control under survey examination and approval
The quality of submitted records is a central comder cadastral surveys carried out for

purposes of registration. Under the present Langde§uAct 1993 of Namibia, Land Survey
Act 20:12 (Zimbabwe) and Land Survey Act 8 of 19%buth Africa), the Cadastral
Surveyor is responsible to the Surveyor Generathfercorrectness of every survey carried by
him/her or under his/her supervision and of eveagihm or general plan that bears his/her
signature. The land survey regulations for eacmuguurther specify the requirements for
pre - field work, field work and post - field wodctivities. For example, prior to field work
Cadastral Surveyors are required to search fanvailable information on previous surveys
and survey control around target property and tsuen survey equipment is in proper
working order. During field work, requirements aspecified for: measurements and
observations to be carried out, connection to natiacontrol survey system, limits of
allowable error and nature of boundary beaconsedsas when they are required and when
not. Specifications for post field work activiti@sclude compilation of various documents
such as diagrams, working plans, general planaredccomposition of the survey record for
lodgement.

Cadastral Surveyors use numerous quality checkiolg during and after field work to
ensure that requirements are met and that esseetiails are captured on each document.
For example, to verify that key elements have bemtuded on a drafted diagram in
Zimbabwe, a 34 item check list (available from thehors) is used. Furthermore, a signed

certificate of correctness that confirms esserdiagram and positional information have

65



been cross checked and certified must be enclosedery lodged survey record for the case
of Namibia and Zimbabwe.

To be accepted at lodgement, the survey record cmmain all documentation required
in accordance with the Land Survey Act. Survey résdhat are accepted are forwarded for
examination. After examination, records deemedeaébceptable are approved while those
that require further corrections are returned fmeadments. Surveys that are returned are

expected to be corrected without delay and be regtédsl for re examination.

4.2.1.2 Quality control under deeds examination and approval
Deeds registration activities in Namibia and SoAfnica are regulated through the

Deeds Registries Act 47 of 1937 while for Zimbabthe, Deeds Registry Act 20:05 is used.
In the 3 countries, for purpose of registrationedeare prepared by Conveyancers. During
data collection and preparation, Conveyancers aseral quality checks to ensure every
clause in drafted deeds is captured correctly. draéted deeds are then checked and lodged
at lodgement counters of the respective Deeds Riegisvhere lodgement clerks check that
all documentation is complete and consistent. Irgete deeds are rejected right away while
those that are in order are forwarded for exanonatDeeds that are acceptable are approved

while those with errors are returned to Conveyant@ramendments.
4.3. Methodology
4.3.1. Measurement of processyield and rejection rates

4.3.1.1 Selection of records
To measure and compare process yield and rejecti@s for survey examination we

considered small subdivisional surveys of 4 landc@aunits or less, conducted in the
municipalities of Windhoek and Harare and subsetiyeiodged with sites 1 and 2,
respectively. We confined our choice to subdivisitiecause they are a popular transaction.
In addition, we established from interviews withd@satral Surveyors and survey Examiners
that small surveys tend to move through the LA CRRB minimum quality problems. Our
selection was limited to (1) all survey records timgethe criteria above, (2) lodged with the
respective Department of the Surveyor General tva903 and 2008, and (3) have been
approved. To analyze process yield and rejectitesrimr deeds examined, we considered all
deed documents lodged at sites 3, 4 and 5 from 02308.
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4.3.1.2 Data collection
Data for both examined cadastral surveys and dead<ollected in 2009. For cadastral

surveys, we manually selected all survey records thet our criteria from the approved
survey records cabinets at site 2 and confirmesktiéth the lodgement book. For site 1, our
selection was done with the support of the lands@ation system, lodgement and diagram
books. In total, 340 approved survey records whosen at site 2 and 1 011 at site 1.

For examined deeds, we collected and reconcilely,daionthly and yearly data on
lodged, passed and rejected deeds at sites 4 @od the period January 2003 to October
2008) and for January 2003 to October 2006 for %it€68 900 records were considered for
site 4 while 184 355 and 1 621 553 deed recordse vemilected for sites 3 and 5,

respectively.

4.3.1.3 Data analysis
Under survey examination, the movement of eaclctmlesurvey record was analyzed to

determine if, at any point, the record was returtoetthe Cadastral Surveyor for amendments.
Survey records found to have been returned weegedsed as rejections while those that
had not were classified under process yield. Yeaolymes (and percentages) of rejections
and process yield were derived and presented iledabor deeds examined, volumes of
lodged, passed and rejected deeds for each sigefirgrcompiled into an Excel spreadsheet.
Based on these quantities, monthly and yearly satioprocess yield (passed/lodged) and
rejected (rejected/lodged) were computed. Theses ween plotted on graphs for further

analysis.

4.3.2 Investigate root causes of poor quality of lodged cadastral surveys

To investigate root causes of poor quality of cadasurveys lodged at site 1, we used
the cause and effect approach (Ishikawa, 1985}hiey method, a reviewer identifies the
adverse event (effect) to be analyzed. He/she gbes to establish the major and sub causal
factors which significantly influence the effecty Bdentifying the causal factors across a
population of occurrences (Rooney & van den Heu26D4) those points in the system
where improvements are feasible, can be identifiredur case, the interest of the cause and
effect investigation was to uncover common pattefarror that cause survey records to be
rejected so as to recommend changes in work proegthanagement, supervision of work
or policy. To guide our investigation, a 6 step moeplogical approach, informed by the
works of (Whiteet al, 2004; Doggett, 2005; Perkirgt al, 2005) was developed. The

respective steps are explained below.
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Sep 1. Select the problemto review

We selected survey records that had been rejetledst once during survey examination as
our problem to review.

Sep 2: Select cases to evaluate

Since this was a retrospective analysis, we evaduagjected survey records filed at site 1. At
the time of the investigation 375 survey recordsewded in returned surveys cabinets in
ascending order of their survey record numbers. S)&tematically selected for analysis,
every third survey record, starting from the lowastvey record number. This generated 124
records. The oldest survey record chosen was daotiein June 1987 while the most recent
was done in June 2006. Seventy five (75) of owrcdet survey records were done in Harare,
65 had 4 land parcel units or less and 32 wereebiggrveys of 11 land parcel units or more.
Sep 3: Derive possible root causes

We chose our definition of root cause as any camdihat could have reasonably contributed
to the rejection of a survey record. Examples is tagard included: lack of compliance with
an issued permit, use of an incorrect survey pnaeedand/or use of insufficient survey
control etc. A survey record can be rejected duentdtiple causes. Each survey record was
evaluated to determine contributing primary andadary causes that led to its rejection and
return. This was done mainly through (1) reviewcoimments raised on examination dockets
by senior and final Examiners, and (2) analysisdoEumentation and correspondences
enclosed in the survey record envelopes. Wheressapg interviews to get further insight
and clarity on key cases and causes were condwegthdfinal Examiners or Cadastral
Surveyors. The causes derived for each case wetared on a template prepared for the
exercise.

Sep 4: Aggregate causes into categories

Data from the templates were entered into an BExsmkadsheet. Causes, appearing
repeatedly were identified, selected and aggregattdsimilar incidents to create main and
sub categories. Descriptive statistics (frequeraynts and proportions) were then extracted.
A single cause and effect diagram was developeld m#in categories represented as main
arrows and sub causes drawn as minor arrows.

Sep 5: Develop quality improvement strategies

The main causes and those viewed as having aisgmifimpact on survey rejections were
selected. To fix these, quality improvement strieegfor each area of concern were
suggested. The strategies were developed takingcimmsideration the appropriate causal

level e.g. policy, management, supervisory, indiaid
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Sep 6: Monitor results
For implementation, it was suggested that selesteategies would be placed within a
monitoring and review framework so that the gaiosild be evaluated quantitatively and

where necessary adjustments would then be done.
4.4. Results
4.4.1Measurement and comparison of quality performance

4.4.1.1 Quality performance of survey examination and approval

Table 4.1 shows the process yield and rejectionshi® survey examination sub process
for sites 1 and 2.
Table 4.1: Process yield and rejected survey racianmdsites 1 and 2 (2003 - 2008)

2003 (%) 2004 (%) 2005 (%) 2006 (%) 2007 (%) 2008 (%)

Site 1 (Yield) 107 (46) 119  (60) 47 (24) 45 (20) 53 (38) 14 (61)
Site 1 (Rejections) 126 (54) 81 40) 147  (76) 176 80)( 87 (62) 9 (39)
Site 2 (Yield) 8 (19) 9 (24) 13 (19) 10 (19) 12 7z 2 ®)

Site 2 (Rejections) 35 (81) 29 (76) 55 (81) 44 (81) 60 83) 63 @7)

For site 1, the results were mixed with high precgsld recorded for 2004 (60%) and 2008
(61%) while higher rejections were observed for 2Q06%) and 2006 (80%). Over the 6
year period, 385 survey records were approved fiims¢ compared to 626 returned. This
translated to a yield: rejection ratio of 2:3. Bde 2, process yield ranged between 17 - 24%
for 2003 to 2007, compared to rejection volumebaifveen 76% and 83%. For 2008, only 2,
of the 65 survey records submitted went throughsirstem first time. Out of the 340 survey
records analyzed across the 6 year period, 54 aerepted and approved first time. This
translated to a yield: rejection ratio of 1:5.

4.4.1.2 Quality performance of deeds examination and approval
For deeds examination, process yield and rejeatates were computed as ratios of

passed/lodged and rejected/lodged, respectivegyr@i4.2). Process yield for site 4 displayed
an even pattern across the 70 months durationaM@® maximum posted for Jan 2003 (i.e.

90% of lodged documents were accepted first time).
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From year to year (excluding 2008), yield (for s#eranged from 0.82 (2007) to 0.86
(2003 and 2005). On the other end, average refecéte to lodged documents for the 70
month period was 0.15 (i.e. 15% of submitted doaushevere rejected). This translated to 26
028 out 0of168 900 lodged records, or 1 to 6. As for sites1® 3, yield and rejection rates
varied considerably across the period of study.dfer 5, the highest yield was recorded in
August 2008 (with almost 100%, i.e. 17 366 of the410 lodged records were accepted)
compared to its lowest in June 2007, were rejectiod yield had the same value of 0.50.
Excluding 2008, year on year rejection rate ranfgesh 0.22 (in 2003) to 0.26 in 2006 while
for the 70 months period, a rejection to yieldoatf 0.24 to 0.76 (or 1 to 3) was derived.
This, in absolute numbers translated to 397 73@dred) to 1 223 815 (approved). While
yield values were generally higher than rejectedsites 4 and 5, for site 3, rejected volumes
were higher than yield for 23 of the 46 months rded. The highest rejection value recorded
was 0.69 (for July 2004). Yearly yield averages $ae 3 ranged from 0.44 (2003), 0.43
(2004) and 0.51 (for 2005). For the 46 months pkram average yield to rejection of almost
50: 50 was recorded with more records (92 455) goeijected compared to 91 900
(accepted).

4.4.2 Analysis of root causes of poor quality of lodged cadastral survey records

From the analysis of the 124 rejected cadastrakyurecords, 25 key causal factors were
identified. These were subsequently clustered6maeain causal categories of: permit related
errors, field work errors, office work computatioompilation errors, professional
irregularities, other technical shortcomings andlear, as shown in table 4.2 and on the
fishbone diagram (figure 4.3).

The most common causal category was office worlatedl inconsistencies/erroneous
compilations, a problem found in 63% (or 78) of te@cted cases. Within this category, 2
main primary causes were: (1) wrong or incompletewdations of coordinated points and/or
compilation of coordinate lists, which was assadatith 33% of cases, and (2) draughting
of diagrams/general plans and working plans, whiifbacted 46 cases. Referencing between
documents, which safeguards correct transcriptiafata between documents (e.g. from field
book to calculation sheets) was a problem in 25%llafases.

Irregularities related to the professional executd surveys were found in 46 cases. Of
the 46, 45 cases had gross irregularities (e.gesdistances were not measured, traverse
misclosures too large, no placing data) and/or wsedg cadastral survey approach (e.g. in 1

case of consolidation, survey was compiled in effiwshen field survey was the most
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appropriate approach). Twenty one (21) of the 4gsabove were small cadastral surveys of
3 land parcel units or less. The other sub caudkigncategory was inadequate or wrong
survey control which affected 10 cases. For examplene survey, Cadastral Surveyor used
only a single base while in 3 other cases surveyrah which was within close proximity of
area, was not used. Other technical shortcominge wientified in 27% of analyzed cases.
Sub causes in this category included 9 cases wégsiwith incorrect survey description, 5
cases of surveys based on unapproved surveys aadge3 in which examination fees were

not paid.

Table 4.2: General causal categories and speeifises of survey record rejections at site 1

Cause category

No. of cases (%)

Permit related errors 28 (23)
Encroachment/cancellation 11 (9)
Lack of compliance with permit 3 (2
No permit 10 (8)
Need for permit changes 6 (5)

No road access 3 (2
Inconsistent stand numbering 2 (2
Other layout changes 1 (1)

Field work errors 32 (26)
Instrumentation calibration 13 (10)
Field observations and recordings 24 (19)

Office compilation/computation errors 78 (63)
Computations (calculations, coordinate lists) et 41 (33)
Draughting (diagrams, general plan, working plan 46 (37)
Referencing between documents 31 (25)

Professional irregularities 46 (37)
Gross irregularities/incorrect survey procedure 45 (36)
Use of inadequate/wrong survey control 10 (8)

Other technical shortcomings 34 (27)
Survey based on unapproved survey 5 (4)
Incorrect survey description 9 (7)
Examination fees not paid 3 (2
Survey withdrawn 3 (2
Incomplete documentation 4 (3)

Unclear 14 (11)

Specific cases are independent, and their sumserwged the category total. For instance multiptesaf permit errors
were detected in several cases.

Field work inconsistencies contributed to 26 % a$es. Primary causes in this category
included observation and booking errors (19%) am&trimentation calibration problems
(10%). In the later, equipment used was eithercatbrated or calibration data was incorrect.
6 of the cases were linked to 2 Cadastral Surveyors

Permit related deficits were evident in 28 casekthese, 9% had an encroachment

and/or needed cancellation (a situation where @ peamcel to be surveyed partially or entirely
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falls onto other surveyed properties). 10% hadeeitto permit to carry out the survey or the
survey did not comply with the permit. Other smattauses were: no road access (3 cases)
and inconsistent stand numbering (3 cases). Fara$ds, the real causes of rejection could
not be established. For 9 of these, most key dontatien was not in the survey record
envelopes.

A cause and effect diagram, depicting the main alacstegories as well as the primary
and secondary causes of survey rejections at sitad then developed and presented (figure
4.3).

Permit problems Field work |Other technical shortcomings |

Incomplete documentatior

d No beacon receipts
E for No with permit < ¢ z
& &
Incorrect observations and/or bookings
No permi . "
> Equipment standardizatior Survey based on
dl unapproved survey Incorrect survey description
<&

-l

)/

Inconsistent stand numbering

No examination fees

Need for permit changes

No road access Incorrect layout

:I Survey rejection I

Incorrect referencing

Inadequate survey contro

Gross incompetence

Acorvect survey procedure

Lack of supervision

| Professional irregularities | | Unclear |

‘Wrong computations

Incorrect draughting

Figure 4.3: Cause and effect diagram for cadastnaley rejections at site 1

4.4.3 Discussion of results

For sites 1 and 2, process yield for survey exatimnavas observed to be generally
lower across the 6 year period compared to rejesti®Vith an overall process yield to
rejection ratio of 2 to 3 (for site 1) and 1 tofér(site 2), the volumes of backward flow in
survey examination are obviously higher than foovBlows. This tends to create artificial

backlogs and productivity distortions in the Suwegeneral Departments as a significant
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portion of incoming survey records are re - examnims. Furthermore, higher backflows

compromise throughput and end to end CBP delivEig. higher rates of backflow seem to
point to wider systemic problems in cadastral sying practices. Some of these problems
were revealed under the root cause analysis aftegjesurvey records for site 1.

For deeds examination and approval, process yield wbserved to be consistently
higher for site 4 with the lowest yield of 0.79 (f&pril 2007). The high process yield could
be attributed to a number of reasons. First, dueth® small numbers of practising
Conveyancers in Namibia, deeds examination prosesse generally ‘open’ to
Conveyancers. In many instances the work practtfesd Conveyancers a chance to simply
walk in and correct work that is in progress, iedebe. This reduces returns. Second, the
volumes of incoming records are considerably lowdaeflexible work arrangements (such as
above) can be accommodated. The 1 to 3 rejectigreld ratio for site 5 could be explained
based on the high volumes of incoming records @pprately 1000 deeds per day) and
pressure to deliver. With a response time of 7 wgrklays already set for deeds lodged at
site 5, any record that cannot be approved or pedong the process chain is likely to be
‘thrown’ out. A 1:1 yield to rejection ratio (foite 3) is obviously an issue for concern. With
rejection rates higher than yield in 23 of the 4énths studied, several causal factors could
be implied. Amongst these is the perception raisethost deeds Examiners (interviewed for
this case) that some Conveyancers tend to use eatam processes as checking instruments
for unchecked work. Since the site is in Zimbabwecountry emerging from a recent
economic melt down, it may be regarded as a speesé. A detailed site study could
probably bring out more elaborate and specificaragor such results.

Since cadastral survey examination and deeds easionnare lower level sub processes
of the subdivision CBP chain discussed earlier imn®amhiwaet al (2009), sites 1 and 3,
and sites 2 and 4 can be considered as conseautiles along 2 parallel subdivision CBP
chains. In that regard, our results would sugdest for CBP chain 1 (Zimbabwe), 2 out of
every 5 small subdivision surveys done within Haranunicipality get approved at the
Surveyor General first time and of these, 1 in g\&will be registered on first lodgement
when they get to the Deeds Registry. Similarly, @BP chain 2 (Namibia): 1 in 5 small
subdivision surveys done in Windhoek municipalityll vget approved at the Surveyor
General first time and of these, 5 in every 6 cahrggistered downstream at the Deeds
Registry. For both CBP chains, higher backflowsesppn survey examination than in deeds.
Some possible causal factors for the high backflameg possible improvement strategies are

highlighted, with reference to site 1, in the ngsttion.
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Results from our investigation showed that errarsoffice processing, professional
execution, other technical and field work contréautsignificantly to cadastral survey
rejections. Of the 78 cases that had office relaedrs, 23 of these also had field work
mistakes, 36 had professional irregularities antid® other technical shortfalls. This appears
to suggest that some causal factors are interlinked

A significant number of the field and office miséakpointed to numerous gaps related to
the collection and recording of field data as wadl to how survey records are prepared.
Reforms in field work and office procedures canuaor eliminate most observations and
computation problems. At the centre of such refoimgechnology. Modernizing field
operations through adoption of appropriate tectgielosuch as, Global Positioning Systems
(GPS), data loggers, electronic field books, eqeaipnwith on board memory and removable
data cards, can enhance data acquisition capaditidyincrease data quality. Furthermore,
recorded field data can be imported directly infprapriate software, e.g. Surpac, Arc
Cadastre etc, for office based processing, computatand draughting, thereby reducing
transcription errors. The onus though is on CadhS&urvey management within respective
firms to purchase such technologies. Elsewhere ptiseese technologies has demonstrated
significant improvements in cadastral survey and fprAductivity, see for e.qg. Coodt al
(2008). Furthermore, the cost of such technolopi@s gone down considerably over the
years. However, technology use in cadastral suasey LA within a given jurisdiction
closely relates to broader technological penetnaiio other key areas. In the case of
Zimbabwe, which ranked 132 on the networked readimedex (a framework that measures
the propensity for countries to exploit opportwsti offered by information and
communications technology) of 2008 - 9 (World EamioForum, 2009), use of technology
is generally lower compared to say, Namibia (ran@2§l and South Africa (ranked 52). In
addition, some technologies like GPS are differeain traditional surveying equipment
(such as theodolites), which makes them difficoltttansfer because technical personnel
cannot build on an existing knowledge and expegdrase (Barnes, 2003).

The 46 cases with irregularities in professionaaeion were linked to 14 Surveyors. In
addition, 15 of the cases were related to 2 SumgeWyith over 30 registered Cadastral
Surveyors practicing in Zimbabwe, the results ssg¢igat malpractices are not widespread.
However, the results do show that sub standard vi®rkegularly submitted by some
Cadastral Surveyors to the Surveyor General foméxation. This happens particularly when
(1) Cadastral Surveyors are under pressure froemtslito submit surveys or, (2) have too

many ongoing projects that they use short cutsuimey execution, (3) fail to personally
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supervise survey staff or, (4) do not properly éheork in the field and before submission.
Where patterns of gross incompetence are obsehee&urveyor Generals are empowered
through legislation to take appropriate action aglasuch Surveyors. However, to date, no
case of refusal of surveys from any Surveyor isemord for site 1.

The fact that quality of submitted work varies as@adastral Surveyors is not novel.
However, recording and monitoring of quality ofwey records for each Surveyor is likely to
reflect patterns that could influence changes mwespexamination activities. Based on such
data, the Surveyor Generals could provide incestifer Surveyors whose work is
consistently of high quality, such as (1) scalimyvd examination of high quality work or,
(2) facilitating faster processing of high qualkyrvey records. Such data could also be used
as a basis to increase checking fees for shoddk.w#uch initiatives could potentially
influence the quality standards of incoming workar fNamibia, limited examination of
cadastral surveys by the Surveyor General wassaiggested by deVries and Lewis (2009)
who advocated that Surveyors should take full rasimality for their work.

Deficiencies related to issued permits (surveyrimtons) would be resolved better in
an integrated LA framework. In that framework, cges in work procedures and policies
that foster coordination and cooperation betweaioua LA institutions are envisaged. For
example, when a permit is approved and issuedlbgah planning authority, a copy could be
send to the Surveyor General so that such permihisediately noted on cadastral maps.
This facilitates the identification of (1) permitdonsistencies e.g. cases of permits with no
road access and (2) encroachments and / or pothansequire cancellation and (3) informs
Cadastral Surveyors that some cadastral survey virlplanned for a given area.
Furthermore, such changes would enable earliecti@teof permit shortfalls and facilitate
faster amendments (where desired). At presensit®rl, only cadastral surveys on state land
are noted as soon as a permit is issued.

A rather worrying trend relates to the 14 casesselreason for filing was unknown and
documentation for most cases was either missingossibly misplaced. Such a situation
points to a gap in data handling, storage and neanagt. Due to huge volumes of paper
based records coming in and out of the Surveyore@ndocuments can often get lost or
misplaced. Through computerization, documents eandptured as they come in and hence
back up copies can be generated easily. In addidonument management and tracking
systems greatly assist with records management teacking. At the time of this

investigation, conversion of cadastral data totdigivas ongoing at both site 1 and 2.
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Errors such as equipment calibration and lack afl@ance with permits should be dealt
directly with the individual Surveyors concernedicg these relate more to individual
competences. Cadastral Survey management hasgpensbility to define work methods
and specifications to control processes that predwork. On the other hand, Surveyor
General management should refuse surveys withxamimation fees, no permit, incomplete
documentation or no beacon receipts, as theseamequisites stated in the acts, which if not
received at lodgement, the Surveyor General haontol over.

In a broader context, the results of the studyakvieom a land policy implementation
perspective, some common institutional challengest toften emerge when multiple
organizations are involved in LA activities withoaentralized control, monitoring and
coordination. The present institutional arrangemerttibits rapid release of land for
development and stalls the execution of land tretimas. This potentially leads to
inefficiencies in the operations of land marketsl dreeds opportunities for corruption.
Furthermore, lower process yields have time and iooglications for LA customers who
have to wait for survey and registration procedsebe completed before they can take
ownership of new parcels. Private land developers aften discouraged by the long
transaction cycle time for subdivision of land (dieé et al, 2003) which have cost
implications for both government departments examginthe documents and property
developers who usually operate on borrowed finances

While the original intention of examination wasaiesure integrity of the land
registration system (which so far has been achiameidmaintained), the adverse implications
associated with current practices cannot be ignd@ee could view present practices as
directly contributing to the dumping of sub starbetork onto the LA value chain, as
practitioners know too well that work will be rected for them downstream. A reform of
examination policies that takes cognisance of thgdy picture of quality control and shifts
most quality to where work is produced is thus lorgrdue.

The present study has demonstrated that throudbrpemce measurement the quality of
lodged records can be assessed, compared and redniog. biannually or annually) by site
or by Surveyor to get an objective assessment ddthven quality of incoming work is
improving, staying the same, or worsening. With iayements in quality of incoming work
and more buy in on quality improvement initiatives, shift towards quality assurance
programs such as those based on survey accredi{@#dzon & Williamson, 2001), where
examination of cadastral surveys is shifted ougafernment to e.g. Cadastral Surveyors

could be worth exploring. Other useful quality mgement directions include Dale and
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McLaughlin (1999) ‘s proposal for the adoption aftdl Quality Management practices in
LA. For the cases explored in this study, such gearwould however be better placed in a
broader LA reform context where, other challengeshsas fragmentation of organizations,

coordination of LA activities and legislative refios are addressed.

4.5. Conclusions and issues for further research

Cadastral survey records and deed drafts thatodiget for examination and approval
but fail to meet the stipulated quality requirenseate rejected and returned to practitioners
for corrections. Such backflows have the effect cohgesting downstream processes,
reducing CBP throughput and slowing down end to @sldvery of CBPs. In this paper, we
first developed a quality performance measuremeardal) which can be used to measure,
compare and monitor quality performance in LA CBR& tested the applicability of the
model at 2 survey examination sites: Surveyor Ganatindhoek (in Namibia) and Harare
(in Zimbabwe) and 3 deeds examination sites: Deregistries Windhoek, Harare and
Pietermaritzburg (South Africa). The results showegher backflows in survey examination
compared to deeds. Based on the results and peewiotk, we then conducted a cause and
effect analysis of rejected cadastral survey rexditd in rejected survey records drawers at
the Harare Surveyor General. This was done to dudrecurring and underlying causes of
poor quality for rejected surveys upon which im@ment strategies could be built. 25 key
causal factors were derived and these were substygudustered into 6 main causal
categories. Based on the main causes and otheal daators that were viewed as having a
significant impact on rejections, some quality ioy@ment strategies were proposed.
Implications of the results in a broader land potiontext were also discussed. In this regard,
the paper demonstrates that quality performancesunement and root cause analysis may
have applicability in improving cross organizatibparformance of LA work processes.

However, this work has focused mainly on qualitpteol and conformance of LA work
products and processes (internal facing). An eguadportant external focus of quality that

takes cognizance of customer’s requirements wagwemnot explored.
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Chapter 5

Measuring cycle time of a cross organizational cadastral
survey examination process

*This chapter is based on

Chimhamhiwa, D., Mutanga, O. &van der Molen, P.Review-c) Measuring cycle time of a
cross organizational cadastral survey examinationgssSurvey Review.

81



Abstract

Recent studies in a number of Southern African tashave revealed that a significant
proportion of cadastral survey records that aregéodfor survey examination and
approval at Surveyor General sites are rejectedetndned for corrections at least once.
This often leads to considerable delays in the @a@ds of such records and subsequent
delay in their registration at the Deeds Registrigse paper analyzes the cycle times for
survey records submitted for survey examinatior? é&urveyor General Departments
over a six year period, taking their quality intansideration. Our results showed that all
survey records with ‘good ‘quality were approvedhii 40 days at both sites while none
of the rejected records was approved within 20 daysther analysis of cycle time was
conducted between sites, Cadastral Surveyors andsathe years. The work is important

for planning of delivery improvement interventidios survey examination processes.

Keywords: cycle time, survey examination, resubmission
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5.1. Introduction

Several challenges associated with lengthy proesdur Land Administration (LA)
delivery have been highlighted in a number of stade.g.(World Bank, 2003 ; de Soto,
2000). In the case of land registration, lengthyd(aften costly) procedures may mean
that tens of thousands of land titles could renp@inding and can even become obsolete
over time. According to Chimhamhivet al (In Review-b) when land parcel boundaries
are surveyed for purposes of registration in maaytlern African countries, the
cadastral survey records prepared have to be erdnand approved by the Surveyor
General departments first before they can be m@dtin the Deeds Registry. However,
a number of studies have cited significant delaysurvey examination and approval by
the Surveyor Generals. In the case of southerrcAflelays in survey examination have
been observed in Namibia (de Vries, 2004), Zimbalf@kimhamhiwa & Lemmen,
2001; Chimhamhiwa, 2006), Malawi (Barnes, 2001)mBa (Mulolwa, 2002) and
South Africa (Fourie, 1994). Cases of survey resdh@t are lodged and ‘remain stuck’
in survey examination for years, records that mbaek and forth between Surveyor
General and Cadastral Surveyors due to errors aolldgs that run beyond several
months, have been reported in some of the abovesc&uch delays have serious
implications for approval of survey records and ¢astomers who have to endure the
long wait.

While Surveyor General departments have often bd#amed for most delays in
survey examination, other external factors outdideir control can influence such
delays. One such factor is the quality of submittadastral survey work. Studies by
(Chimhamhiweet al, In Review-b; deVries & Lewis, 2009) have estai#d that around
80% of survey records lodged for survey examinaitioNamibia and 60% in Zimbabwe
are rejected and returned to Cadastral Surveyorsofoections. On the other hand, other
previous studies e.g. (Chimhamhiwa & Lemmen, 200hjmhamhiwa, 2006) have
suggested that cadastral surveys with good quédity to move through LA cross
organizational work processes (CBPs) with fewemgel From a CBP delivery and
external customer’s perspective, the time takemftioe point a survey record is lodged
for examination up to its approval can be considdre be of significant importance

since it is only after diagrams have been apprdkatiland parcel registration can occur.

83



However, with high rejection rates of cadastralveyr records evident in survey
examination, delays in approval and consequentlyst@tion are imminent. In this
paper, we analyzed the effect of rejections andbmsssions on the approval time of
survey records lodged for survey examination angt@aml. We referred to such time
(from first lodgement to approval) as the cycledigCT). If a survey record is lodged
but rejected (once or many times) due to qualityrtalls, its CT clock continues to tick
even during the period (s) when corrections arengesffected (by the Cadastral
Surveyor), through resubmission (s) up to approVde aims of this paper were
therefore: (1) to measure and compare CT perforendac survey examination and
approval between different Surveyor General sitesr dime, (2) to determine and
compare how CT varies between sites and Cadastraleyrs when quality of
submitted work is considered, (3) to analyze hawrimal activities influence CT, and (4)
to demonstrate how the different performance messymncluding CT and other
variables such as quality) can be aggregated igtolal performance measure. The first
3 aims focus exclusively on cycle time analysis eodstitute the rest of the paper while
the fourth aim is only introduced in section 5.6kmw how performance aggregation of
CT and other variables (determined elsewhere mttiesis) is carried out. For the time
based analysis, we used the cases of the Survesoer& departments in Windhoek
Namibia (case 2), and Harare, in Zimbabwe (casmd)Pietermaritzburg (South Africa)
(case 3).

While a number of cadastral and LA investigatioagénanalyzed several dimensions
of time, we are not aware of any study that hasrpparated rejection and resubmission
in deriving cycle time of cadastral work. The cumtrpaper is therefore one of the first to
incorporate these in the analysis of survey reapgroval time. Considering such
dimensions is important because they reveal thaangf quality on approval delays, an
aspect that has often been ignored. Furthermomdudimg these elements in CT
measurement could help both Cadastral SurveyorsSangeyor Generals to set realistic
turn around times for survey examination, assessgss activities in a holistic manner
and plan for appropriate interventions. The reghdf paper is structured as follows. In
the next section, we present the background antexbof the paper. Based on the

context of our investigation key dimensions of CHatt incorporate rejections of
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submitted cadastral survey work are suggestediddebt3 presents the methodology
followed while section 5.4 highlights the results tbe study. A discussion of such
results is presented in section 5.5 while sectigh@esents an illustration of how the
aggregated performance index is computed. Sectibrtédncludes and summarizes the

paper.

5.2 Background and context

The measurement of time in LA is not new. Work b Eommission 7 (Steudlet
al, 1997) presented some early attempt on benchngaddiircadastral systems. Their
study, which assessed and compared multiple aiteross 53 countries, included (1)
time to transfer land - a measure, which represkthe work of the land registry and (2)
time to subdivide - a variable that reflected therkvof the Cadastral Surveyor. The

doing businesswww.doingbusiness.coymframework, which is used to track reforms

across several countries (183 in 2009) by the WBHdk, incorporates: (1) number of
steps taken to register property, and (2) timakes$ to do so, as critical components for
doing business. Countries that have reduced thedeoter indicator sets have often
been categorized as reformers. Recently, Batrad (2006) conducted a cross country
evaluation of formal and customary LA systems istidy of 17 countries, 6 of them
from the developing world. Numerous time relateddicators, amongst them:
registration staff days/registration, total stafayd/registration, time to complete
registration (including dealing with private secsoippliers) and average working days to
pay for average transaction cost, were proposedemted. While each study had its own
focus, various dimensions related to time were psed and applied in all cases.
However, none of the above studies considered wookcess CT in a manner that
incorporates work returns and resubmissions.

Elsewhere, rejections and revision of work and hHbey influence response time
were investigated by Azar (2004) with regard to dlcsademic publishing process. Their
work, which looked at the time it takes for an amadt article from first submission to
being published, incorporated the reviewing, régexs) and revision time in the
analysis of publication delays. Using numerical lgsia and evidence on acceptance

rates of various journals, they estimated that meoshuscripts are submitted between
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three to six times prior to publication. In an earlpaper, Chimhamhiwa (2009)
suggested several time related elements relevapnfibto end CBP measurement in LA,
which take into account rejection of work along tedue chain. The study did not,
however, demonstrate the application of the measUieis paper extends that previous

work.

5.2.1 Measuring cycle time in cadastral survey examination and approval process

It has often been said that time is money andishigie for most organizations (Hult,
1997). Regardless of the nature of the industrg, G is a significant key to success.
Given the case of a survey record that is lodgedafmproval in a typical Surveyor
General department in southern Africa, a numbeinoé variables are important if one
intends to analyze the duration from lodgementpgpraval. Some of these dimensions
are discussed below.

Assuming that the lodged survey record is not tepctheprocessing time and
waiting time are central variables that influence the €focessing time relates to the
time when actual work is performed on a requestemiaiting (queuing) time represents
the time between the arrival and start of work oreguest. In the event of a rejection
thenresubmission time becomes equally important. Resubmission tivas defined by
Chimhamhiweet al (2009) as the time taken to correct and resubmiegiously rejected
request. This dimension was viewed as closelyadl&d quality and applies to requests
returned for corrections. An elaborate discussibrihese and other time variables is
presented in Chimhamhiveaal (2009).

5.2.2 Cycle timein the context of the selected case studies

For the cases of Namibia, Zimbabwe and South Afmigast cadastral survey work
lodged for survey examination at the Surveyor Galses carried out by private sector
Cadastral Surveyors. The volume of submitted wakies considerably between each
Surveyor General office and in time. In all cassstvey work done within a given
jurisdiction must be lodged with a particular offiof the Surveyor General. Each survey
record received by the Department of the Surveyendgal is usually recorded in the
lodgement book where the lodgement date is captdred survey record often joins a
series of queues as it moves along the survey ewedimn processes. Often, survey
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records are examined on a first come first senasisband the processing time at each
step varies by: survey record size, level of difitig¢ and efficiency of Examiners. In all
cases, there tends to be few final Examiners, wbitdn leads to survey records waiting
longer as they approach the approval stages. Sumeey examination is a multi stage
activity that involves numerous Surveyor Generabacchecking different elements of a
cadastral job, a survey record could be rejectedeastart of examination or towards the
final stages. While rejection and approval datesadten noted in the lodgement books,
in some cases these can be missed. A detailediptestrof survey examination and
approval activities for the case countries is pnesekin Chimhamhiwat al (In Review-

a).
5.3 Methodology

5.3.1 Data collection

To measure and compare CT between different siidsCadastral Surveyors, small
subdivision surveys of 4 property units or lesspdiected within the municipalities of
Harare and Windhoek and subsequently lodged foeguexamination and approval with
sites 1 and 2, respectively were analyzed. Onlyesurecords lodged between 2003 and
2008 and had been approved, were considered. Ehisrgted 1 011 survey records for
Harare and 340 for Windhoek. For each survey redbedlodgement date, approval date
and Cadastral Surveyor who carried out the cadastreey were captured on a template.
Furthermore, each survey record was checked téyvEii was rejected at any stage after
lodgement. Records that were rejected were cladsifnder rejected surveys while those
that had not were categorized as good quality gysrv@o determine how internal
activities influence CT, a sample of 25 survey rdsdodged with site 3 between June
and November 2009 was randomly selected. Due tccoméidential nature of survey
record movement data at the site, the 25 surveyrdsowas all that could be availed to
the research team. The sample is thus used heydanpurposes of demonstrating the
movement of survey work at the site. Eighteen (f&hese were cadastral surveys of 4
property units or less, 5 were rejected surveys angdere not yet approved. Their

movements through the different internal stage®wreicked and analyzed.
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5.3.2 Data analysis

The CT for each survey record was derived by comguthe net working days
between lodgement and approval dates in Excel.eQytles were then clustered into 20
day intervals (20 working days is approximately aqto one month). Subsequent
analyses were then done using descriptive statiaticl tables. To analyze how internal
activities influence CT at site 3, the movemeneath of the 25 sampled survey records

along the different survey examination and apprevatjes was examined and presented
using graphs.

5.4. Results

The results of the study are presented under 3 settions: (i) comparison of CT
between different Surveyor General sites over tiifjeComparison of CT variation
between sites and Cadastral Surveyors when qusiliaken into consideration, and (iii)

analysis of how internal activities influence CT.

5.4.1 Comparison of cycle time between different Surveyor General sites over time

For the period of study (2003 - 2008), 1 011 and S4rvey records were lodged and
approved at sites 1 and 2 respectively (figure.5.1)

Site 1 (2003 - 2008) Site 2 (2003 - 2008)
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Figure 5.1: Distribution of cycle time for 200308 for (a) site 1 and (b) site 2.
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473 (or 47%) of records submitted at site 1 weaeg@ssed in 40 days, with 27% being
approved in 20 days. In addition, 71% of all lodgedords at the site were approved
within 100 days of first lodgement. For site 2,(@021%) of all records submitted during
the study period were processed within 40 dayscantulatively, 46% were processed in
100 days. From year to year, volumes of recordsosep within different CT ranges
fluctuated considerably as shown on figures 5.2 &rgl At site 1, 2003 and 2004
displayed higher proportions of survey records tirte approved with CTs of within 20
and 40 days: 35% and 57% and 42% and 68%, resplctiv
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Figure 5.2: Cycle time histograms for the Surve@eneral Harare office (by year): 2003 - 2008

One (1) in 2 (in 2004) and 1 in 3 (in 2003) had @below 20 days. Lower proportions
were however realized for 2005 (13% and 33%) ar@b222% and 26%) for the same

CT ranges. Two survey records had CTs of beyondda§® in 2003, 5 (in 2004) and 6 in
2005.
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Figure 5.3: Cycle time histograms for the Surve@eneral Windhoek office (by year): 2003 - 2008

For site 2 (figure 5.3), the volumes of survey resaapproved in 20 and 40 days from
year to year ranged from: 12%, 21% (2003), 13%, 29%004, 12, 24% in 2005, 9%,

24% (2006), 5%, 23% (2007) and 2%, 6% (in 2008).

5.4.2 Comparison of cycle time variation between sites and Cadastral Surveyors when

quality is taken into consideration

Overall, all good quality survey records submitten survey examination and

approval at both sites were approved within 40 addyysdgement (table 5.1).

Table 5.1: Overall cycle time distribution for goqudality survey records (2003 - 2008)

Site 1 Site 2
Number of Number of survey
CT range (days) survey records (%) records %
0 20 268 70% 28 296
21 40 117 30% 26 48%
41 and above 0 0% 0 0%
Total 385 54
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Seventy (70)% of such records were approved ina83@ @t site 1 while 28 of the 54 (or
52%) were approved within the same period at sit®r the other hand, none of the

rejected survey records submitted at both sitesappsoved within 20 days (table 5.2).

Table 5.2: Overall cycle time for rejected caddsuamveys (sites 1 and 2)

Site 1 Site 2

CT range (days) Number of survey records % | Number of survey records (%)
0 20 0 0| 0 0
21 40 88 14| 16 6
41 60 113 18 35 12
61 80 72 120 36 13
81 100 61 10 16 6
101 and above| 292 46 183 64
Total 626 | 286

32% of these rejected survey records were howgyanosed in 60 working days for site

1, 53% in 100 days and 14 records were approvedd&9§ after submission. For site 2,

18% of rejected cadastral surveys were approveadm@0 days and 103 (or 36%) in 100

days. Two (2) of the rejected survey records wppraved 500 days after lodgement.

The average CT from year to year at site 1 (exoly@008) was considerably low for
2003 (for both good and bad quality survey recoeds) for 2007 (for rejected records)
(table 5.3). At site 2, CT average was lower fgeeted records in 2006.

Table 5.3: Cycle time variation between the yearssiering quality

Overall
for Site 2003 2004 2005 2006 2007 2008
CT for good quality survey records 15 14 16 18 14 7 1 9
—
@ Total number of good quality survey 385 107 119 47 45 53 14
n records
CT for rejected survey records 133 96 12] 16 147 4 9 53
Total number of rejected survey records 626 126 8L 147 176 87 9
CT for good quality survey records 19 21 17 17 19 12 19
~ Total number of good quality survey 54 8 9 13 10 12 2
@ records
n CT for rejected survey records 142 163 156 134 126 142 142
Total number of rejected survey records 286 34 2 5 5 44 60 63
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Cycle times were also analyzed between Cadastrake$pors with highest volumes of
submitted survey work at both sites (table 5.4).

Table 5.4: Cycle time variations between CadaStaleyors considering quality

Site 1 Site 2

Overall Overall

for Site CS, CS CS; CS, for Site CS, CS, CS; CS,
Average CT for good quality 15 16 16 16 15 19 21 20 14 18
survey records
Total number of good quality 385 59 68 61 33 54 17 18 4 2
survey records
Average CT for rejected surveys 133 132 124 114 132 142 146 153 125 159
Total number rejected surveys 626 122 92 71 60 286| 74 68 38 30

At site 1, Cadastral Surveyor 3 (§8isplayed considerably good CTs for both good
and bad quality surveys compared to the othersew®® at site 2showed good results
for both volume and average CT for good qualityords. The top 4 Cadastral Surveyors
contributed 57% and 55% of good and bad qualityesurecords, respectively at site 1
compared to 76% and 73%, respectively at site Bv8en the Cadastral Surveyors at site
1, 44% of (181) surveys by ¢Svere approved in 40 days, 67% in 100 days and 2
surveys by the same Cadastral Surveyor were apphoeond 500 days (541 and 677).
For CS , 44% (out of 160) were approved in 40 days arf 13 100 days while 58%
(out of 132) and 80%, and 44% (out of 93) and @%¥ecords, were approved in 40 and
100 days for CgSand C$, respectively.

At site 2, 22% of submitted records by G8ere approved in 40 days compared to
47% (or 43 records) in 100 days. 26% and 46% wemoxed in 40 and 100 days,
respectively for Cgwhile 12% and 38%, and 19% and 41% were approve@$% and
CS,, respectively.

5.4.3 Analysis of how internal activities influence cycle time.

The movement of survey records across survey exdioimand approval process
steps and waiting areas (data sores) at site Bowrs on figure 5.4. For most survey
records, a generally straight and smooth flow ofords can be observed from
Registry.Drawer (a data store) to Exam.drawer,leradata store where records are filed

awaiting technical examination. Significant changegradient are however observed
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along most tracks, from: (1) Exam.drawer to Exarioma and (2) Prof.Exam Drawer up
to Registry.

2009/11/03
2009/10/24
2009/10/14
2009/10/04
2009/09/24
2009/09/14
2009/09/04
2009/08/25
2009/08/15
2009/08/05
2009/07/26
2009/07/16

2009/07/06

Figure 5.4: Internal movement of survey record®@sgthe survey examination and approval stages.

5.5 Discussion

Our results across the 6 year period showed thatlsihad higher proportions of
submitted survey records with lower CTs than sjtevizh 1 in 2 survey records being
approved within 40 days at site 1 compared to 3 at site 2. A possible reason for the
difference could be the fewer number of actual ewatron steps at site 1 (two)
compared to four at site 2 as discussed in Chimhamhbt al (In Review-a). More
examination steps can result in increased CT agguecords take longer to traverse a
longer process chain.

Between the years, 2004 and 2003 had higher volwhe=cords with lower CT for
both below 20 and 40 days at site 1. The highepgntans could be because the 2 years
had the highest volumes of good quality recordgéal] i.e. 46% (2003) and 60% (2004).
Furthermore, more final Examiners were availablthatsite during the same period as a
private consortium was contracted (up to end o#2®0 assist with examination. Thus, a
combination of good survey records and more exatmimgersonnel appear to have led
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to higher proportions of approvals with lower CTn @e contrary, for 2005 and 2006, a
combination of high volumes of poor quality survesgcords and lower levels of
personnel (at a time when Zimbabwe was experienitshgvorst economic downturn)
could have resulted in the low ratio of 1 in 8 nelsobeing approved in 20 days. Realising
the gravity of the situation, the Council of Landir&yors in Zimbabwe and the
Surveyor General’s office requested all private &aichl Surveyors to help with survey
examination and approval starting in 2007. Thiseapp to have led to the improved
result of 1 in 4 survey records being approved witt0 days for 2007. At site 2, the
constant pattern of approximately 20% of recordadapproved within 40 days or less
can be explained based on the perennial shortaGadsdstral Surveyors at the Surveyor
General in Namibia. For the entire study period¢leding 2004 where 3 Cadastral
Surveyor graduates joined the Surveyor GeneralWhalhoek Surveyor General office
has operated mostly with 2 final Examiners, 1 afnthdoubling up as the Surveyor
General. A steady drop in the proportions of surkegords being approved within 20
days, from 12% (2005) to 9% (in 2006), 5% (20073 &% (2008) appears to reflect a
steady slow down in survey examination processes the years at site 2. This could
partly be attributed to a significant build up iadilog. It was established during this
study that 2 survey records and 110 diagrams waarged over into 2006 from 2005, 21
survey records into 2007 and 58 into 2008. This wative build up means records
gueue and wait for longer and hence CT is likelyincrease, irrespective of quality,
because of backlog.

Our results further showed that for both sites,salivey records with good quality
were approved within 40 days of lodgement while enarfi the rejected records was
approved within 20 days. This seems to suggeststiraky records with good quality are
likely to be approved faster yielding lower CTs qmared to bad quality records. Higher
CTs e.g. those of over 500 days for the 14 rejestedeys at site 1, can be attributed to a
number of reasons: (1) if corrections requested lmardone in the office instead of
additional field work then the survey record canrdledged for survey examination and
approval earlier. CT is likely to be higher in tlager cases. (2) many rejections can result
in high CT. A related study by Chimhamhiwa (2002&xcked 54 survey records lodged

for survey examination at the Surveyor Generalceffin Harare, 44 of which were

94



rejected. Of the 44 rejected the first time, 34emaiodged within a month. 25 of the 44,
were further rejected for the second time. 14 ekSéhwere returned after 8 weeks. 8 of
the 25 were rejected for the third time and nomaechack within the first month. (3) the
customer plays a big part in the CT. A paid up @ugr who continuously checks on the
progress of his/her survey is likely to put pressomn the Cadastral Surveyor and get an
early result (leading to lower CT) than one who has paid up and is not keeping in
touch.

Across the Cadastral Surveyors, the top 4 Surveyamtribute 57% and 55% of good
and bad quality survey records, respectively a 4ditcompared to 76% and 73%,
respectively at site 2. This appears to suggestthieacontribution of top 4 Surveyors to
quality and resultantly lower CT is more signifitgand dominant) at site 2 where 3 in 4
good quality records come from them compared to 2 for site 1.

The flow of the survey records across the variottgviies display a linear pattern
from Registry.Drawer to Exam.Drawer. This suggéaster movement of records along
that segment, which reduces CT. The faster movewmuitd be because two copies of
the survey record are used in this segment theesabling parallel processing of
activities as discussed in Chimhamhigtal (In review-a). Changes in gradient for most
tracks particularly from Exam.Drawer to Examinatiand from Prof.Exam Drawer to
Prof Exam, appear to point towards delays and plessjueuing before technical and
professional examination. This could be attributesinly to the shortage of Examiners.
Furthermore, unlike activities like designationsl atata capture which are executed in
parallel, technical and professional examinatia sequential process activities. Further
to the measurement and comparison of cycle tineelast aim of the paper was to show

how aggregated performance is computed. This septed in the next section.

5.6 Aggregating performance measures to a globafgenance index — an illustration

The previous sections have dwelt on CT performaneasurement and comparison
for survey examination between Surveyor Generaksiver time and have explored the
influence of other variables on CT. However, upthis point the thesis has evaluated
multiple performance values for the different disiens, as expressed by the indicators

chosen. It would be impractical for the managenoéithe CBP to keep an eye on several
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performance indicators that are spread across mhamgnsions and organizations. In this
regard, the individual performance variables shod&hlly be aggregated into a single
global performance index.

To demonstrate how the global performance index)G& be computed, we used
the quality and time results obtained for the surexamination and approval sub
processes for the Surveyor General offices of aaad Windhoek. Our calculations are
only for survey examination and approval sincesithie only sub process that we have
multiple indicators computed from different measoeat dimensions. In this regard, the
performance indicators of process yield (from chagf, and cycle time of less than 40
days (from chapter 5) were chosen for the GPI cdatjmn. To derive the aggregated
performance, three procedural steps, suggesteelctios 2.3.4.4, were followed. Based
on our quality findings (in chapter 5), we allocht® higher weight for quality (0.6) to
encourage better quality practices. The globalgperédnce index was computed using the

aggregation operator below (Deming, 1982).

ZVVipi
i1

Wherew; represents the weight of the criterian the overall performance anmgl is the
performance expression of criteria

Overall, global performance indices of 0.42 (42Z%)Harare Surveyor General and
18% for Windhoek Surveyor General (table 5.5) w#ras derived for the survey
examination and approval sub process. Where maredhe sub process is involved, the
weights of the sub processes (if not similar) cardérived first. The global performance
index can then be computed per sub process andctirehined into the CBP GPI. Off

the shelf software e.g. Macbeth, can be used tetagsh such computations.

Table 5.5: Global performance indices for survegrexation for the Surveyor Generals offices of ara
and Windhoek

Process Yield

Cycle Time under 40 days

Aggregated Performance

Weights 0.6 0.4 *
Harare DSG 0.38 0.47 0.42
Windhoek DSG 0.16 0.21 0.18
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Through the GPls, a baseline for aggregated pedooa is established upon which new
performance targets can then be set. Improvemmtegites can then be put in place to

meet those targets.

5.7. Summary and Conclusions

The time taken from the point a survey record dgbd for survey examination up to
its approval can be considered to be of significemportance from a customer’s
perspective. However, with high rejection rateswivey records evident in most cases,
delays in approval are imminent. The paper aimethedsurement and comparison of
cycle time performance for survey examination appraval between different Surveyor
General sites over time, and taking quality intmsideration. Our results have shown
that:

1. Quality directly influences cycle time, as all goqdality survey records submitted
for survey examination at both sites were approwétiin 40 days of lodgement
while none of rejected survey records submitted agsoved within 20 days of first
lodgement.

2. How the job is done has a direct effect on theecyiche. For example, over a six year
period, 1 in 2 submitted survey records were apgutovithin 40 working days at the
Harare Surveyor General compared to 1 in 5 at tiedidek Surveyor General for
the same time range. We attributed the differetoes number of causes amongst
these: the fewer number of examination steps atddaBurveyor General (two)
versus four at the Windhoek Surveyor General.

3. Backlogs increase the cycle time. Results from $tueveyor General Windhoek
office reflected a steady drop in the proportiofissarvey records being approved
within 20 days: from 12% (2005) to 9% (in 2006), %2007) to 2% (in 2008), a
situation we attributed partly to a significant lduup in backlog which saw 110
diagrams being carried over into 2006 from 2005s@d/ey records into 2007 and 58
into 2008.

4. Internal activities influence the cycle time. A phacal plot of the survey records

movement across the different survey examinatioth a@pproval activities showed
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points along the process chain where delays arenemhand faster movement of

records apparent.
5. The aggregated performance index presents a sguyigosite performance value

that can be used to monitor overall performancesutd processes or the CBP.
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Chapter 6

Improving land administration delivery - Is end to end
performance measurement of processes necessary?
A synthesis
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6.1 Introduction

Is it necessary to measure performance of land radiration (LA) business
processes from end to end? Research on the deb¥é&r by (World Bank, 2005; de
Soto, 2000) has revealed that the current senatemost systems in developing
countries and in particular, southern Africa, asscpived to be generally slow and
bureaucratic. Several reasons, amongst them: theepmtism attached to land-
related institutions, lack of institutional reforfragmentation of LA activities and
general lack of cooperation between LA organizai@Dale & McLaughlin, 1999;
Burnset al, 2006) have often been cited as causal factorshiompresent situation.
Since multiple autonomous and geographically seépdrarganizations are often
involved in the end to end execution of key LA «osrganizational business
processes (CBPs) such as the subdivision of laedsuaring performance across the
whole chain can help to detect points where sigaifi improvements can be realized.
Measuring across the whole system facilitates tdid@rig out of waste from the value
chain’ instead of just moving it elsewhere (HolntheR000). This is often not
possible if individual parts (sub processes) asyaed separately.

However, two critical problems have limited the kggiion of performance
measurement in cross organizational LA. First, mesament of CBPs has been
bedevilled by the absence of internationally acegphethodologies to measure and
compare LA systems across countries (Steudlal, 2004). In particular there is no
measurement instrument (consisting of critical sgscfactors) for assessing LA
CBPs. This is partly due to the cultural, languagehnical and social differences
between countries (Rajabifaet al, 2007) and because LA systems are in constant
reform and represent society’s different percestiohland (Steudlest al, 2004).

A second problem has been the absence of a hofis&surement framework,
which traverses across organizational boundamethd absence of such a framework,
different organizations located upstream and dowast of the LA value chain have
tended to measure and monitor different things éinatindependent of each other, a
scenario not conducive to the optimal performarfaf@ CBPs (and LA) as a unified
whole. Furthermore, it would be difficult, withoatunified measurement framework,
to assess the downstream impact of certain actmmsthe part of upstream

organizations. In this context, the challenge weesdfore to develop a performance



measurement system that can be used to measure t6GB&slitate their improved
end to end delivery.

In this thesis the objectives were: (1) to devetomerformance measurement
system (PMS) that can be used to measure, monitdr c@mpare LA cross
organizational business (work) processes, from #ndnd, and (2) to test the
applicability of such a PMS in a regional context.

This chapter documents the major findings from treésearch based on the
objectives. The discussion is presented in foumnsaictions. The next two sections
focus on the development of the performance measnesystem and testing of the
applicability of the proposed PMS system. In seco4 we present some concluding
remarks based on the objectives of the thesisid®e6t5 highlights further research

issues arising from this thesis.

6.2 Development of a performance measurement system

The development of the CBP performance measuregaystem was conducted in
two main phases. The first phase focused on deterghivhat to measure whilst the
second part developed an integrated structuraleveork that facilitates measurement
of the different variables across organizationalrumaries. For reasons discussed in
sections 1.6 and 2.3.1, we used subdivision asC&R to investigate. A multi site
case study of the subdivision CBP in six pre - dantly urban municipalities in
South Africa, Namibia and Zimbabwe was therefomreied out. Based on the study, a
six dimensional measurement instrument (scorecaad)developed and presented in
Chapter 2. The instrument, which was developedrafided progressively through,
key informant interviews, stakeholder workshopsl aonference presentations,
attempted to provide a balance between measur€8Bfexternal success (customer
satisfaction and society) and internal performaelity, technological innovation,
cost and time). Technological innovation and qualere suggested as enablers of
results that give an early indication of future gss while time and cost were chosen
to measure what has been achieved. The customeg faxeasures were proposed to
gauge CBP effectiveness, which then provides es$efieedback that influences
internal practices and efficiency (organizationirfig.

To integrate the proposed measurement areas @bmskstributed sub processes
of the CBP, a structural model was developed inpB#1a2 where linkages between

activities, sub processes and the CBP were propo$kd linkages facilitated
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measurement of end to end outputs at CBP levegrnmdiate outputs at sub

processes level and activity outputs at activitsels. In this regard, the performance

of activities was suggested as the base to bubidpsocesses and CBP performance.

Thus in summary, the key contribution of Chapteto2he thesis’ main objectives

was: the construction of the performance measuresystem, which comprises key

measurement areas and a structural measuremergwWrakn that facilitates actual
measurement of LA CBPs across organizational baiesla

To lay the foundation for CBP performance measurgnan end to end analysis
of business process activities associated withsthmgivision into 4 units or less, of

privately owned property within an established tetip was conducted for 5 of the 6

municipalities investigated in Chapter 2. Basedhathoser examination of the flow of

subdivision activities across the more than 20itutgdns in the 5 municipalities, 6

core sub processes of: (1) plan/permit draftingp(@n examination and approval, (3)

cadastral surveying, (4) cadastral survey exanunatnd approval, (5) deeds

drafting, and (6) deeds examination and approvaewidentified, modelled and
presented for each case, in Chapter 3. The sixpsobesses formed the basis for
subsequent analysis of the CBPs in other partseofitesis. Comparisons of the CBPs
and sub processes similarities and differencessadie five jurisdictions were then
carried out and a business process reference m@deproposed based on common
activities and best practices. Thus, the main dautions of Chapter 3 were:

1. Development of structured representations and gisers of CBPs, their sub
processes and activities across the five muniapaks. These provided a basis
upon which measurements and comparisons, throwgprtiposed PMS, could be
conducted.

2. Comparisons of CBP and sub process similarities difierences based on how
the ‘same things’ are done in different jurisdiogp which helped to select
comparables for subsequent analysis and highligited practices from different
cases (section 3.4.2).

3. Development of a subdivision business process eréer model which is
important for learning and improvement, standatibzaand development of

software and IT infrastructure support.
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6.3 Testing the applicability of the performance asurement system

After developing the PMS in Chapter 2 and CBPs sulnl processes models in
Chapter 3, the second part of the study focusedesting the applicability of the
different PMS dimensions. Quality (an enabler dcfufes) and time (a measure of
results) were analyzed based on the cadastral ysuexamination and deeds
examination and approval sub processes presantédapter 3.

The quality perspective was investigated basedemtemise that if high volumes
of poor quality records were lodged onto CBPs thad to end delivery would be
compromised due to backflows of rejected records.tést the applicability of the
quality dimension (chapter 4) we first developeftaanework for measuring quality
performance by extending a procedural measuremedehsuggested in Chapter 2.
Two critical quality performance indicators of: pess yield and rejection were
proposed and used to measure and compare qualfysatvey examination sites:
Departments of Surveyor General in Harare (in Ziowk®) and Windhoek (in
Namibia) and 3 deeds examination sites: Deeds Riegi®f Windhoek, Harare and
Pietermaritzburg (in South Africa), for the peridd03 to 2008. Lower process Yyield
of 2 in 5 records for Surveyor General Harare ama dvery 6 submitted records for
Surveyor General Windhoek were derived for survegn@nation sub processes
compared to 1 in every 2 for Deeds Registry Harérén 6 for Deeds Registry
Windhoek and 3 in 4 for Deeds Registry Pietermhutg. Since from a CBP context
all subdivisions pass through survey examinatiost fand then deeds examination
and approval, as presented in Chapter 3, our sesullied that: 2 out of every 5
small subdivision surveys conducted in Harare mipality get approved at the
Surveyor General Harare office first time and afsh, 1 in every 2 will be registered
on first lodgement when they get to the Harare Bdeelistry. Similarly, 1 in 6 small
subdivision surveys done in Windhoek municipaligtggapproved at the Windhoek
Surveyor General first time and of these, 5 in g\Wiecan get registered downstream
at the Windhoek Deeds Registry. Based on the rgiher results obtained for survey
examination and approval, we conducted a causeetiect analysis for poor quality
of cadastral surveys at the Surveyor General HatAreugh a retrospective analysis
of 124 returned cadastral survey records. Twenty 25) causal factors were derived
upon which several improvement strategies mostijated to technological

innovations (our other PMS dimension), were prodode this regard, the chapter
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demonstrated that: Quality, a dimension often igddan LA improvement, is critical

for LA CBP performance improvement since qualityfpenance results such as

process yield influence forward flow, ‘artificiabacklogs and throughput - all key
elements of CBP delivery.

In chapter 5, we tested the time dimension of tiop@sed PMS. Cycle time (a metric

that captures total time from first lodgement tpmyal) was measured and compared

for 1 011 and 340 survey records lodged for sureegmination at the Surveyor

General offices of Harare and Windhoek, respectiv€lycle time measurements and

comparisons were done: (1) between the sites (ergd), and (2) between sites and

Cadastral Surveyors (considering quality). In addit the influence of internal

activities on cycle time was analyzed at the Pmegitzburg Surveyor General and an

illustration of how different performance values thfe multiple dimensions are
aggregated into a global performance index wasepted. Our results showed that:

1. Quality directly influences cycle time. All good @ity survey records submitted
for survey examination at both sites were appraovédin 40 days of lodgement
while none of rejected survey records submittellogh sites was approved within
20 days of first lodgement.

2. How the job is done has a direct effect on theecyiche. For example, our results
showed that, over a six year period, 1 in 2 suleditsurvey records were
approved within 40 working days at Harare Survegeneral compared to 1 in 5
at the Windhoek Surveyor General for the same tiamge. We attributed the
differences to a number of causes amongst these:félwer number of
examination steps at Surveyor General Harare (tvasyus four at Surveyor
General Windhoek, as discussed in Chapter 3.

3. Backlogs increase the cycle time. Our results &rrtshowed that if backlogs
emerge in the CBP, higher cycle times are likelpéaeported irrespective of the
qguality of the submitted records. Results from Wioek Surveyor General
reflected a steady drop in the proportions of syreeords being approved within
20 days: from 12% (2005) to 9% (in 2006), 5% (2072% (in 2008), a situation
we attributed partly to a significant build up iadklog which saw 110 diagrams
being carried over into 2006 from 2005, 21 survegords into 2007 and 58 into
2008. Backlogs mean that incoming records joimngiéo queue and wait longer to

be processed and hence cycle time is likely tceimee, irrespective of quality.
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4. Internal activities influence the cycle time. A ghécal plot of the survey records
movement across the different survey examinatioth gpproval activities over
time (figure 5.4), for the Pietermaritzburg Surve@eneral showed points along
process chain where movement of records is fastbick affect cycle time
positively) and sections where slow downs are eaidevhich influence cycle
time negatively). The faster and slower pace of eneent was explained based on
our descriptions of how the job is done that issprged in Chapter 3. In this case
the main differences were due to serial and parphecessing of work across
activities.

In addition, an illustration of how the differenénqiormance indicators are aggregated

into a composite value - the global performanceinid also presented.

Thus, in summary the contributions of this chaptethe overall study were that:

1. Time (cycle time) is a core dimension of CBP delwve

2. The cycle time is influenced by the quality of d&mstted record, i.e. good quality
lowers cycle time and bad quality increases it.

3. Quality and time goals of the CBP measurementunsént can be designed to
complement each other.

4. Irrespective of quality, other variables such akbogs and internal movements
of work influence the cycle time.

5. A mapping of internal movements of cadastral surkegords across activities
over time provides a basis to pin point those #®w and stations where
improvement is required. Such improvements can knned taking into
consideration how the job is done (chapter 3).

6. Since multiple measures are evaluated in accordaitbethe PMS developed in
Chapter 2, a global performance index that aggesgeiese individual measures
into one value can be derived. In this regard thebal performance index
provides the basis for CBP planning, control, inmement and comparison at the

highest level.

6.5 Conclusions

Through the results of the thesis (discussed abdvegn be noted that the aims of
the thesis have been achieved. This thesis (1)@ a performance measurement

system that can be used to measure, monitor angareniLA cross organizational



business processes, from end to end, and (2) tdkedapplicability of some
dimensions (quality and time) of such a PMS ingiareal context.

This thesis has discussed and shown how LA canmpgoved through CBP
measurements facilitated by the developed PMS.cbhaparison of CBP results with
other municipalities in a holistic manner was ayveelpful instrument. The research
thus fills a gap in the understanding of land adstiation delivery and provides a

basis for future research.

6.6 Issues for further research
The future lies in further understanding the deljvehallenges and improvement

options for LA systems, especially those with at@g that are fragmented and

mandated to different organizations. In this regaadnumber of research issues
emerge from the present study.

1. The work presented in this thesis has tested tmemsions of quality (an enabler
of results) and time (a measure of results) - dsiwrs that belong to the internal
facing side of the performance measurement systdeasurements on the
external facing side of customer satisfaction amtety were not explored in the
present study.

2. Since CBPs have distributed and decentralized psooganagement structures
with member organizations only controlling a pdrtéaea, an approach that
enables the cooperative management, implementatincontrol of the entire
chain across the participants needs to be developed

3. With the business process descriptions laid owersé process based evaluations
such as: simulations of what if scenarios for teme quality, can be conducted to
explore the envisaged impact of proposed changdsreberesources are
committed.

4. From the BP models developed, other work processppetives, such as: rules
that govern activities, resources needed to pertmtivities (including employees
and equipment), flow of data between activities] alata stores that might be
involved, can be added and investigated.

5. Exploration of the process infrastructure that sufspsub process interactions is
also important for CBP improvement. This area wa$ investigated in the

present study.
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