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1. Introduction

This report summarizes the work, findings and recommendations related to the rapid
evauation | carried out in a vist to Moldova from May 712, 2002. This evduation was
done in collaboration with a USAID team composed of Bohdan Chomiak (agricultura
policy specidist), Va Chodsky (land reform adviser) and Greg Myers (land tenure

specidig).
The specific terms of reference for my contribution to this evaluation were:

Review survey methodology implemented by USAID contractor
Determine what, if any, errors may have been made

Propose gppropriate technical solutions, if necessary

Suggest cods for these remedia actions

| should preface this report by emphasizing that the USAID-supported land titling project
achieved remarkable results given the number of parcels to be titled and the extremdy
tight time frame under which it was operating. It managed to successfully implement a
massve privatization and property formdization usng a decentrdized approach that
employed locd human resources This was done in the face of dgnificant politicd,
inditutiond and technicd challenges. In the context of cadastrd surveying it dso
developed a private sector surveying capability that did not exist prior to the project.

This evduation was limited to the surveying related aspects of the project and did not, for
example, indude an evduation of the regidration sysem. The evauaion was based on
information gleaned from project reports, personal communication with World Bank
personnel and consultants, and meetings with: private surveyors, a representative of the
national cadastral agency, lawyers and cadastrd engineers working in the NGO sector, an
ex-Minigter of Agriculture, the leader of a legd advocacy unit (PFAP), members of the
Center for Strategic Studies, the mayor of Ungheni, employees of the Teritorid
Cadadtra Office for Ungheni, representatives of the Nationa Federation of Moldovan
Farmers, local leaders and individua farmers (including “early leavers™?).

In this report | first ded with methodologica issues and then with errors that have arisen
in the application or misgpplication of the methodology. In each subsection | briefly
summarize my recommendation to address the problem or error and then in the following
section | give amore detailed description of these recommendetions.

1 2.8 million titles were issued between 1997 and 2001
2 those members of the farm that chose to take land prior to the project.



2. Evaluation of Cadastral Surveying M ethodology

In this section of the report | examine methodological issues and address questions
concerned with whether or not the basic surveying methodology used in the project was
flawed. Many, possibly even 90%, of the problems described to us in interviews and
asserted in reports seem to relate to the dlocation process that took place prior to
surveying. While these problems are beyond the scope of my work, the nature of the
problems must necessarily be consdered for designing appropriate technicd solutions.
For example, the apparent corruption of loca leaders can be counteracted by
implementing solutions that are explicitly designed to be trangparent and which involve
the broad participation of land holders.

Briefly, the cadastrd surveying methodology employed in the land titling project
consisted of the following steps®

(a) Compile existing land use maps that depict the location of forests, pastures’® and
orchards, as well as land features such asroads, rivers

(b) Cary out fidd reconnaissance of survey area to determine location of traverse points
and methods to be used for surveying fidd® boundaries

() Set reference monuments (at leest three per fiddld or group of adjacent fields) and
survey thesein as part of theinitia control traverse®

(d) Survey the perimeter of each fidd by means of tgpe/theodalite traverse, tacheometry
or total station measurement

() Compute dl control and field traverses and check that angular and linear closures
meet specifications’

() In the office deineate individud pace boundaries by protraction based on
arrangements decided by the Land Commission and primeria®

(g) Assst the primeria with the preparation of individud titles

(h) Prepare find cadagtrd plan and submit plan together with technica report, field
books and sketches and aligt of dl geodetic control points

The methodology and products resulting from it are shown in Figure 1 on the next page.

This methodology does not follow a classc cadadtrd surveying mode, but is an atempt
to streamline the process as much as possble in order to maximize efficiency. For some
years cadadrd specididts, including myself, have argued for a more busness-oriented
gpproach to cadastra surveying and less attention to maximizing spatid accuracy in those

% The specifications and procedures are laid out in a document entitled Provisional Instructions on
Preparing Land Arrangement Projects (MD RM -36-02-03-97)

* Forest and pasture land is explicitly excluded from privatization.

° An arablefield generally contains anumber of individual parcels.

® In afew instances this traverse was connected to the national geodetic control network, but in general this
was not done as apparently this network only covered less than 20% of the country.

" Angular misclosure should not exceed + 1 (no of traverse angles, and linear misclosures cannot exceed
1/2000

8 local mayor’ s office.
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aress in the world where the cost of a traditiona approach exceeds the market vaue of
the land. The quedtion in this evaudion is did the methodology described above push
the busness approach to the limit and in the process ignore certain fundamenta
requirements of land regigtration and aland market? | will respond to this question by

deding in turn with each of the mgor issues that have arisen with respect to the cadastral
aspects of the project.

2.1 Cadastral surveyswere not connected to a national geodetic network

The advantage of connecting al cadastral surveys to a nationd reference network is that
the resulting parces will be located within an absolute coordinate framework that covers
the whole country. All parcas or parcd maps can be smply integrated because they will
be on the same mathematical coordinate sysem. In the absence of a nationad grid of
points, or the broad availability of GPS technology to surveyors in Moldova, the project
resorted to using local, free-standing coordinate systems for each farm (ex-kholhoz). This
locd approach makes it a little more difficult to integrate different farms together into
one coordinate or map sysem. However, having dl parces defined in a nationd
coordinate system is not a prerequisite for land registration.®

When opting for a loca coordinate sysem'® it is important to provide a means to
incorporate this system into the naiond system at a laer time. In the project this was
done through setting permanent physica reference monuments or markers in each fam.
If desred, these points can subsequently be re-surveyed to connect them, and dl the
parcds on that map or loca sysem, to the nationd reference system. The project
methodology stipulates that three monuments should be set for every fied or group of
contiguous fields in a fam, thus facilitating (provided the reference monuments can be
found) the future transformation of the loca farm coordinates into the nationd system.

In some areas of the project surveying companies used a local coordinate system for one
group of fidds and another locd system for another group of fidds within the same fam
As a reault it is difficult to grgphicdly integrate these groups of fidds into the same map
or coordinate space, paticularly if they do not share any common map objects (like
roads). This integraion is near impossble mathemdicdly as the rdationship between
the different locad coordinate systems is unknown. While this gpproach does not appear in
the methodology described in any of the documentation reviewed, it was used by some
private surveyors in the project, particularly during the firgt roll-out to 72 farms. It is ds0
possble that this gpproach was followed by only a few surveying companies who
generdly produced sub-standard work.

Recommendation 1: On those fams (54) which which have been identified by the
cadastre agency as problematic and which, in addition, have multiple loca coordinae

° For example, probably less than 5% of rural parcelsin the US aretied to the various state plane coordinate
s%/stems, but this does not negatively impact either tenure security or the land market.

19 According to a Swede Survey consultant about 20% of the localities were connected to the national
network.



sydems on a dngle fam, | recommend re-surveying (usng GPS) sufficient points to
dlow the integration of these local systems into the nationa coordinate system.

Recommendation 2: On fams where a sngle locad coordinate system was used for the
entire farm, 1 do NOT recommend any re-survey work to connect these farms to the
nationa coordinate system.*

2.2 Fidd and parce Boundarieswere not monumented

Monuments'® typicdly play a criticd role in defining parcds, primarily because they
conditute a tangible, undersandable (to landowners and others) means of marking
boundaries. In many cadasird systems measurements, coordinates and cadastrd plans
are merely regarded as evidence supporting the location of a corner monument. In the so-
cdled ‘generd boundaries sysem physicad features such as wadls, hedges and ditches
can be usad ingead of st monuments. The important point here is that most cadastral
gysems use a physicd means of marking boundaries that is rdatively permanent and
which unambiguoudy indicates where the boundary is located.

Our fidd vists and other information gathered in this evauation indicate that in most
cases fidld boundaries are demarcated by ‘general boundaries such as roads, etc. In
addition, dl fidd boundaries were surveyed on the ground and further demarcated
through setting physcd monuments in a few places dong these boundaries. However,
the same approach was not followed for the parces ingde the fidds. They were not
physcaly monumented or demarcated, nor were they surveyed. Instead they were
computer-generated in an office, a process known as protraction. This means there is no
physca or measurement evidence to perpetuate the locations of these parcels. More
importantly, the farmers have no tangible means of identifying where ther titled parcds
are actudly located in the fidd. The plan incorporated in their titles indicates who their
neighbors are and the distances dong the boundaries, but to physicaly locate parce
boundaries, particularly in the middle of afidd, isno Smple matter.

My impression is that land owners know exactly where their parcds are and have little
conflict over parcd boundaries, but that these de facto boundaries do not coincide with
the de jure boundaries shown on the titles. If market-driven consolidation takes place,
these boundaries will eventudly disgppear. For this reason, as wdl as the didocation
between de jure and de facto boundaries, | do NOT recommend surveying and
monumenting these individua parcels.

Recommendation 3. The boundaries of individud parcels as ddlineated on cadastral maps
and individud titles should be recognized as approximate and treated as such for
subsequent transactions.

" Having all parcelstied into the national coordinate system would facilitate planning, land management,
etc., but it is not required for land registration.

12 Monuments are defined as artificial markers (concrete or wooden posts, iron pipes or pins, etc.) that are
placed at boundary corners.



2.3 Insufficient quality control in the methodology

Qudity control in the context of this report means specific mechaniams for checking that
the survey work of the various private surveying companies complies with the required
dandards. This does not only mean checking the format and @mpleteness of the survey
products, but aso the quality of the work. One approach is to re-survey a percentage
(e.g. 5%) of the work done, but this is costly and can creste confusion in the minds of the
landholders. If the work was done correctly in the first place, landholders question why it
IS necessary to repeat it. The better gpproach to quality control is to incorporate internd
checks in the methodology so that the company doing the work is required to do its own
quality control and to present the results of these checks™ as pat of the find
documentation.  In addition to this, quaity control teams can conduct random fied
vists™ to check visudly (without re-messuring) that the cadestrd map is in generd
conformance with the Stuation on the ground.

In the initid pilot project adequate qudity control was gpparently in place, but with the
extra volume of work generated by the firg roll-out of the project this critical aspect
seems to have been overlooked. Poor quality work was reportedly trned in by certain
survey companies and this was not picked up in any review process. This would have
been particularly important in the first part of the project when surveyors were on a steep
learning curve.  While incentives'® were provided for completing the survey work on
schedule, this was not apparently tied to the qudity of the work. In summary, | believe
insufficient attention was given to qudity control.

Recommendation 4. Review in detal the 56 fams identified as problematic by the
cadastral agency, categorizing the different types of errors and specificdly identifying the
parts (eg. fieds) of these farms that need to be re-surveyed.

Recommendation 5. Acquire GPS technology and train private surveyors in the use of
this equipmen.

Recommendation 6. Employ the trained private surveyors to re-survey the parts of the
54 farms that require re-measuremen.

2.4 Insufficient public review of the cadastral/titling information

An important step following cadastrd surveying and adjudication is the public exhibition
of the results. This is a criticd step because it not only provides a vauable check on the
results by people who have an intimate knowledge of the land, but dso presents an
opportunity for interested parties to buy into the whole cadastral and titling process.

13 such astraverse and field perimeter misclosures.

1 ninterviews with surveyors, they asserted that one of the biggest problems was that there was no field
review of the survey work.

1> BA&H offered a’50% discount on survey equipment if contracts were completed on time.(BA&H 2000,
p.17)



It is gpparent from the various survey errors (see next section) that there was no proactive
effort to publicly exhibit the cadastrd and titling information. The project relied on
mayors in the different primerias to do this, but for a variety of reasons (including
corruption) this was not generdly done. The find cadastrd map was ogtensbly made
avaladle for public viewing, but this seemed to rdy more on the initiative of individua
farmers than on promoting the active participation of all stakeholders. A better approach
would have been to require dl landholders to examine the cadastrd map and lig of
names (with associated parcd numbers) and to sgn that they agreed with the data If
they were not in agreement with the data, this should have been documented and returned
to the surveyor or responsible party for rectification.

Recommendation 7. In dl further surveying work (and in other titling projects in the
region), survey plans and owner information should be explicitly checked and sgned off
on by al affected landowners.

2.5 Insufficient landholder involvement in the cadastral surveying process

In the firg survey of cadastra boundaries it is essentid to obtan input from locd
inhabitants or their representatives to ascertain what congtitutes the actual boundaries and
other features to be surveyed. In many cases, the fieddd boundaries may have been
obvious to the surveyors, but in other cases this was complicated by the absence of clear
fiedld boundaries (especidly in winter when there is snow on the ground), the existence of
early leavers in part of the field, and by the lack of up to date base maps'® showing the
location of roads, natural features, forests and pastures.

This lack of coordination with loca landholders or leaders has led to a number of erors
described in the next section.

Recommendation 8: In dl future survey work require private surveyors to consult with
loca community leaders on field boundaries and on any other boundary that is uncleer.

16 Surveyors interviewed that this was the case for about 10% of the maps provided.



3. Surveying and Titling Errors

The nationd cadastre agency has identified a list of 54 fams in 10 judets which contain
survey erors. Almogt hdf of these problem farms were surveyed by a single company.
During this rapid evauation there was not sufficient time to reigbly estimate the number
of surveying errors and ingtead | will focus on the types of errors encountered and what
can be done to rectify these errors (see recommendations section).

3.1 Inadequate information on early leavers

One of the biggest problems repeated by amost dl groups interviewed was caused by
confuson over the land dlocated to early leavers. Not only were the perimeter
boundaries of their land dlocations unclear, but the boundaries of individua parces were
difficut to determine. In many cases the primeria did not have an accurate ligt of early
leavers.

Recommendation 9: In dl future survey work surveyors should acquire information on
early leavers, or consult with their representatives, prior to any fieldwork.

3.2 Parcesdepicted on titlesare difficult to locate on the ground

The land commisson and primeria were supposed to work with the surveyor on defining
the parcd layout within individud fields. Once a decison was taken, the surveyor
ddineated individud boundaries on paper without the benefit of a survey. The exact
location of these boundaries only become important when members of a group decide to
it off and demand their separate parced. In the absence of physica monuments, it is
difficult to precisdy locate the parcels that are depicted on the cadastrd map and on
individud titles

Recommendation: See recommendation 3.
3.3 Typographic and Minor Errorson Titles

It is edimated that there are more or less 50,000 errors of this naure including:
misspelled names, hirth dates where month and day have been switched around,’
duplicate parcd identifier numbers. These types of errors are gpparently being fixed
without any mgor problems.

Recommendation 10: Employ a group (3) of locd consultants to (i) assg teritorid
cadadtra  offices and primarias with the rectification of erors in the office, and (ii)
monitor the progress of thiswork.

17 Reportedly about 9000 such cases.



3.4 Trangtional Errors

Due to the lag in time between the dlocation of land shares and the fird regidration of
titles, these titles may be in the name of individuds who have died. Although there is a
process for dedling with inheritance of land, the fact that no find title was registered has
held up both this process and the regidtration of titles.

Recommendation 11: Employ a group of locd consultants who will work with the
national cadastre agency to prepare and disseminate Smple guideines for resolving the
inheritance problem described in this subsection.

3.5 Titlechangesare being made outsidetheregstry

We were shown a specific case where an early leaver was dlocated an arable land parcel
by the primeria in 1993 and then in 2000 was issued a formd title (see Appendix A). As
evidence of the firs dlocation, he had a sketch plan (see Appendix A) that showed the
measured ddes of his parcd. The title, however, had different distances. In order to
correct this he approached the primeria who smply changed the distances on the title to
coincide with what appeared on the older skeich plan. No change was made to the area
on the title and this change was apparently not made in the regidry.

This issue raises important questions about the continued maintenance of the registry and
the seems to indicate that there is not sufficient recognition that the lega tenure Stuation
is described in the registry not on the title hdd by owners.  If the legd Stuation (or
boundaries) changes through transactions or amendments, the changes can only be
formdized through the regidry. If not, the de jure land tenure Stuaion as described in
the regisry will dat to differ from the de facto tenure Stuation and ultimately tenure
security will be compromised.

Recommendation 12: Employ a group of consultants (same as in above subsections) to
prepare and disseminate smple guiddines and promotiona materid on the process and
importance of formdizing both changes and transactions in the  regidry.



4. Detailed Recommendations

4.1 Review and categorization of survey errorson problem farms

| recommend that a more complete review be carried out of the survey errors, focusing
paticularly on the 54 problem farms identified by the cadastre agency. The primary
objective of this exercise would be to identify those errors tha require revisting the fied
for re-survey or other purposes (such as connecting sub-farm loca coordinates systems —
See previous subsection).  Survey errors, such as duplicate parcel identifier numbers and
minor typographicad errors, will be much easer to fix and should not in most cases
require re-measurement.

4.2 Review and adapt legal framework to facilitate error rectification

The objective of this review is to identify any lega obstacles that may block or impede
the rectification of surveying and other erors. This is necessary in the firg phese of the
proposed rectification work to ensure that the resurvey data can be used to rectify the
exiging legd record. This should involve an examination of the laws regulaions and
orders pertaining to changing unregistered or registered titles, cadastral plans and other
registry records and information thet is in error. A locd (if possble) or internationd legd
consultant with knowledge of legd systems in the region, and preferably in Moldova as
well, should be responsible for carrying out this activity.

4.3 Acquire GPStechnology and train private and gover nment surveyors

The objective of this activity is to develop loca capecity to carry out the resurvey work
usng a GPS-based methodology that is faster and more effective than the approach
folowed in the project. The nationd cadastre agency has recently acquired GPS
technology, but beyond that there is little experience with this technology. In spite of this
fact, | recommend the use of GPS technology (sub-meter code receivers)*® for the
following reasons:

The World Bank project has completed a re-measurement of the geodetic reference
framework and the re-definition of the geodetic sysem that brings it onto the datum
used by the GPS system.

The use of sub-meter GPS will not require any dendfication of the exiging control
network, since a single base statio™® can cover an area with a radius of 200 to 300
kilometers (4 — 8 base stations would cover the entire country)

18 These are receivers (e.g. Trimble ProX R) which use code signals and carrier wave smoothing for
processing as opposed to the more precise receivers which use phase processing.

19 Thisis conprised of a GPS receiver with antenna set up over aknown control point which collects GPS
data at the sametime asarover receiver and is subsequently used to differentially correct the rover
measurements to produce coordinates of sub-meter accuracy.
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FHeld measurement is much quicker than conventiond surveying technologies as
rover receivers need only one minute at each point to be surveyed (eg. fied corner,
reference monument)

Surveys on locd coordinate sysems can be smply transformed into the nationd
coordinate system using the GPS points measured

Surveyors from the nationd or territorid cadadtre offices should dso be included in this
traning so that they become familiar with and support this GPS-based cadastra
surveying methodology.®  To use this approach will involve acquiring a least 6 rover
receivers and a minimum of 2 base staion receivers®! seiting up base sation sites and
traning surveyors in the operation of GPS receivers and processng of these
measurements. Training should be provided not just by equipment vendors but dso by
someone who understands the requirements of cadastrd surveying and has experience
with sub-meter type receivers. My recommendation here is specificaly for the sub-meter
category of GPS technology and | do NOT support the acquisition and deployment of the
more precise category of GPS?? that is not as efficient nor as robust. This activity can
occur concurrently with the review of errors.

4.4 Resurvey problem farms with multiple local coordinate systems and connect to
national reference system

The objective of this activity is to obtain a consstent cadastral map for each farm that can
be used to support land regigtration. The only solution to the multiple loca coordinate
sysem problem is to revidt these fams and to re-survey a number (not dl) of fidd
boundary points of the fields. Idedly, this could be done by surveying and computing the
coordinates of the physcdly monumented reference points that were sat in each fidd.
Practicdly, this may be difficult due to the fact that the monuments may not have been
st in the origind survey, or, if they were set, have subsequently been destroyed.?® If the
database of the origind survey data is dill avalable, the integration may be done
mathemdticdly. However, it is more probable that this will have to be done graphicdly
usng whatever map points can be re-identified on the ground and resurveyed.

4.5 Re-survey problem areas on farms (54) with major survey errors
The comprehensive review of survey erors will identify those fams where re-surveys

are required. | recommend that severa qudified survey firms be contracted to revist
these farms and re-measure only those areas (such as specific fiedds) that have problems.

' The University of Florida, in collaboration with a private surveying engineering company in the US, has
developed afull methodology (including quality control steps) for GPS-based cadastral surveying. This
work was funded by USAID and tested in land titling projectsin Albaniaand Belize.

2L A basic pc should also be procured to manage the data at each base station.

22 Thisincludes single and dual frequency receivers.

23 Better collaboration with local inhabitants in the project would also have minimized the destruction of
these points through conveying the importance of these points to farmers and the necessity to protect them.
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If these farms were surveyed on a locd system, sufficient additional points should be re-
surveyed to transform the local into the national coordinate system.

4.6 Recognize approximate nature of parce boundaries

Given the fact that parcel boundaries were not monumented nor surveyed in the fidd, |
recommend treating these as gpproximate boundaries. In other words, if a survey is done
subsequent to titling and first regidtration and this results in boundaries and dimensions
that differ from those shown on the title, the later survey should be given priority, both in
terms of dimensons (distances) and area. This may be the only way to accommodate the
transaction of parces where actud boundaries on the ground differ from the forma
record.

4.7 Collect basdline and monitoring data on formal and informal land market

The land titling project was not ultimatey about cregting lega documents, but about
faclitating a land market and providing tenure security within a private rights system.
Even with pefect documents there is no guarantee that these gods will be achieved.
Farmers interviewed in our rgpid evduaion made it cdear tha the cost of formdizing
transactions (including leases) is a mgor obstacle.  Although land is increasingly being
leased out, these leases are predominantly leases of less than 3 years. Even though both
paties want to lease for longer periods, the notarid costs of formdizing these leases is
blocking this option. It gppears that famers are resorting to the informa market to
conduct lease and posshly other transactions. If this option becomes more popular it
could completely undermine the investment in the forma sysem (as hegppens in other
countries around the world). It is therefore critical that the land market, particularly the
informal market, be monitored and invedtigated to identify why forma mechanisms ae
not being used.

24 This refers to the system known as Moldref 99, which uses the GPS datum and a Gauss K ruger
projection.
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5. Proposed Activities and Estimated Costs

A rough estimation of costs by activity is given below in Tablel.

Activity Responsibility of: Approx. Duration
Cost?®

1. Review and Cadastre agency $2000 1 month
categorization of survey
errors on 54 farms
2. Review of legd Legd Consultant (locd or | $8000 2 weeks
framework internationdl)
3. Acquire 6 GPS USAID $85,000°" 4 months
receivers and 2 base
Sations®®
4. Train Surveyorson GPS | - Consultant $13,000°° 2 weeks
and GPS Methodology (internationd))

Equipment Vendor
5. Resurvey problem Contracted private $70,000 15 months®®
farmswith multiple locd surveyors (4)

coordinate systems and
problem areas within

targeted farms
6. Rectification of survey 3loca consultants™ $54,000 9 months
errorsin office
7. Prepare and disseminate | Local consultants (2) $10,000 4 months

sample guiddines for
reolving inheritance  and

title rectification problems

8. Monitor and investigate | Consultant (internetiond | $75,000 3years
land market dynamics and locdl)

9. Overdl management and | USAID 2years
coordination

25 Local consultants and private surveyors are estimated at $50/day

25 Thisincludes two pc’ s for the base stations as well as the software to process GPS measurements.

27 Private surveyors should be given the opportunity to purchase this equipment through the project in the
same way aswas donein the land titling project.

28 | ncludes per diem

29 Booz Allen report an average production rate of 4.5 months per farm in the project. | have assumed that
40 out of the 54 farms will have to be re-visited with half of the work repeated, but with greater efficiency
using GPS. Estimating 1.5 months per farm for survey work and processing of titles, etc. thiswill require

60 months. With 4 surveyors (or firms) it would require 15 months to complete the task.

30 These consultants can do the quality control for the resurvey work.
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6. Concluding Remarks

Land transactions are gpparently occurring, with a reported 100,000 sales in the past three
years. It is difficult to judge whether or not survey errors and problems are creating an
obgtacle to a more active land market. The farmers we interviewed tended to point more
towards the high transaction costs of registering sales and leases, and the generd lack of
financia resources, as the main factors dowing the land market.

While this report has focused to a large extent on a fairly narrow technical aspect of the
project, it is important to view this against the broader objectives and gods of the project.
Cadagtrd surveys, plans and titles are only the means for promoting tenure security and
faclitating an organized land makel. The success of this project will ultimatdy be
judged on its contribution to these larger policy gods.
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APPENDIX A. Illustration of Title Rectification outside Registry

Figure A1. Sketch map of arable land parcd issued by primeria

Figure A2. Title showing rectified parcd dimensons
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