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SESSION I: OCTOBER 5, 1933
 

9:00 a.m. 	 Welcome and Ot.1ino of Workshop
9:15 	 John Bruce - Land Registration Systeims and 

Customary Tenur, Arrangements 
9:45 	 Discussion 
10:00 	 Coffee
 
10:15 	 itorman ,elstelausen - The Deocratic Roots of 

the( CadastLrp 
10:45 	 Discussion 
11:15 	 Pfeter DIorner - Differnt Dimnsions of Property 

Right'
11:45 	 Discuss ion 
12:15 p.m. 	 Lunch: Jim Riddoll - Aorial Photography and 

Ruril 1and Boundary Demarcation: An Experience 
from Liberia 

SESSION II: OCTOBER 5, 1983 

1:30 	 A.P. Atkinson and Lslie Iowells: The Land 
Reglst.ration Projects of the Directorate of 
Overseas Surveays, Government 	 of Great Britain 

2:15 	 Discussion
 
2:45 	 Coffo 
3:15 	 Iron Sleep - Tho Case of La1nd Rigistration in 

Antigua 
4:00 	 Discussion 
4:30 	 Adjourn - Rception 

SESSION III: OCTOBER 6, 19e,3
 

8:30 a.m. 	 David Moyer - Multipurpose Cadastzres 
9:10 	 Alan Venderohe or Dave Mezera - Spatial 

Framework (a linkage mechanism)
9:35 	 Phil Muehrcke - Mapping Techniques (Current) 
10:00 	 Coffee
 
10:15 	 Ben Niemann - Ownership and Planning Records 

- ownership 

- land use 
10:40 	 Nick Chrisiman - Resource Records 

soils 
- land cover

11:05 	 Tom Lillesand - Remote Sensing Options
11:30 	 Ben Niemann - Training Support Systems 
12:00 	 Lunch
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SESSION IV; OCT0BER 6, 1983
 

1:00 p.m. 	 Tours: 

1) 	Cartography Lab - David Woodward
 
Science Hall
 

2) Remote Sensing - Tom Lillesand
 
Space-Science Building
 

3) 	Land Information Facility - Ben Niemann 
Steenbock Library 

SESSION V: OCTOBER 7, 1983 

8:30 a.m. 	 Earl Epstein - Land Records and Land Tenure in
 
North America 

9:00 	 Discussion
 
9:15 	 Randy Stringer - et.al., Review of AID Land 

Titling Projects 
10:00 	 Discussion 
10:5 	 Coffee
 
10:45 	 Scott Witter - The CRIES Project inJamaica
 
11:30 	 Discussion
 
12:15 p.m. 
 Lunch - Speaker: William Chatterton - The
 

Problem of the Land Records in the US
 

SESSION VI: OCTOBER 7, 1983
 

1:30 	 Joe Thome - Titling Projects in Latin America
 
2:00 	 Discussion
 
2:30 	 Coffee
 
2:45 	 John Strasma - Cost Benefit Evaluation of a Land
 

Registration Project in St. Lucia
 
3:30 	 Discussion
 
4:00 	 Closing
 

To attend the workshop, please register with Kathy Torok 608/262-3657.
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-T 
LAND AND WATER ECONOMICS AND POLICIES (No. 1 -April 1971)

forumSteaching 

to encourage the exchange of materials useful in the teaching
of courses related to agricultural development in Asia 

Land Registration: 7 - . 
Some Current Policies and Problemsj 

II.W. WEcST 

t vt'rv /,roirz,,in ofl,'rul r,l/ ,or rtdrald,/'vcl,- this ilflirniatlon must he recorded anrd kept tp toM011 rcquirc.N t'ood vavs o recordlin, tir rt i.tcrmt, land date. Parthlltrlrs must also be kept ol both owrersrt'llht .| diuxt. n ofland rMid.crat, , .luiers. 

, ian t 'Jt r " ,n :'wI t' Joil:i l . !,, ' r l it No mt' Io r fle 1I \ ilen 


luc ;n cr'alr but (nlv in ,Mi far ats these are liable 
tm la it]d r,. e nti- to th e .- ta te.
 

,,t h:r tit r\ ' is it( I.. it" i t ( P /'rIt. a, ( mitcr t .
 
b l at i,, , wi , , l R c tra i ion
Jr hr , .o /' t'/ II. ' l w , lld is fo r IPr l) r iv ta r %Pu rjt .r s 

l, /r,,It w o at ISULA/ it , lt, 0 , / ,'r .O''1r ",ii".1 I JC!C IlH ll 1t " rc _lItcf l,, I rj it \o I, / It, /1 lilt_ 1111, / clhloll Ih beenh~ 

/ , )1 i,,s/,1 m t 0 /10 ~t,' 0,11t/m, 4ttlVt"111i li e t1C hoL r Ills proprietary'r J l ,l ,,1rto d in 

'111,rl ,' / , I.'INI, , ,tll4,/ I, l,,/ 1-,,1, . c e , .l
, h,t, o I/ / t. I t (!'l l li:e Ilmu ll, ,.tL!,'t C a :',' , rl/ur I (eti' Id\, Iti;I eI l , l i) tht. 11td holder ]li ,,elt. .lild only" ','. ' illtlrcctlk th i to lile n tm nluli t111111 econoliv. 

IcaustcIle', pmtpructar\ ' ,' s i 1ia, hie ',,.%wedS stesof" la d record or regitration ma hbe h.h(be CIcr II)evaLs .'% ltenrlx ol" expenditure.c-n\eintcntl\ cLissified :tccording to the fFriItm r the,, tend sonletl iellcsi 
tm 

1t stiller frotm uoernlntal
~l,!c - .'i nch.h led to their csttlilihi ent. I li",th  nelect ,w l t, Ior Ok i 1, rc.ason, the fiscal.al the,,c purpose,, cre cither primaril\ fiscal or S,,telm. ha\,c rarcl,, blen ,so lutndicapped.prtmartl.,, proprietary. Ill thsc,c trprniettry )stnis the cmphasis is 

uptI estuti slh g tnd s-ciiririe the title it' interestRecord fior Fiscal iPurjrses hoa lderS,. %hethCr thii s e title to absolute mwnership
SIetrc the tic t has bee n it) assiSt in the .'assessmnent or to d ri%,atie interests for tenancic,,) Both the,td coilc.tion of revenue in other .%ords tile re'i>,ter ,tttleit,,lfu nu thcadatral srevad\am;.ieC ha-, accrued primarily t the State. supports it 

hich 
are dciened fhr till. purpose and carry\irIuall, all ancient .sstems (includint, that em- only Such in+)rinA tIom aIs nccSccar,, for the

1I, 'cd by lie Mogul Emperors) fall into this Cate- Unlatnlighitiot, definition of, Lind parcels, for esory. The most signilicant for present purposes tablishini,, the idn tit\ of prin:ipal interest holders are the Cada,trs o I continental Europe and the and for determ inang the interest thIe, hold. Otherrecords coimpiled under the Indian Land RCvCInLC illforniatiot ol the ph.sical quallt% Ii tle lind andSet tlement>. %%whch today constitute bv Lar the most on the nature of rlad use Is umittCd as irrelevant.
cxtcnsive records of' rights It) land in existence. Through riothI in mrore thanii hiistorical Iaccident,To filfil their function cl!icientlv these record,, to systems of proprietars, recist ration evolvediust suppls, reliable infornma tion on a,wi tle range sinlultanetisl, namely he Enul ish Svtenm and theof varna ble quaint t s, each of,which has its el'ect on Torrens system in A.ustralia. These tvwo Systemsland productivity and hemCe ol value and the are closel, similar. both in their ohi.cties and inas,,essnent of tax. In respect of e.ic.h unit of land their methods, hut there are important dllerences inuse It.s area and boundaries Must be recorded on detail which Stern I'rol the difleren t iucgraphical,cadastral plans: also the soil classification and ect0tOmic a iid social condition,, Under ,ilch theysuitahility for certain Specified crops: the nature of were introduced. In lnland in ..\.1. l,"(i2 the 
time crops actualiy gzrown and their normal annual nature anld pattern of proprietar, interests in landyield. the nature of any irrigation facilities etc: all were already Ionu established: the ph\ sical demar-

The Agricultural Development Council. Inc.
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cat iWon otf property boundaries by hedges, hences or Dcountries, particularly where credit for urban andwalk3 ha d:'aea dyT-henearrk ~i~ i t]i - l" Y:-:Ttf~i Iridde lli iNena is provid ed ar y throughC.OnStI'ucted Ordinance Survey maps on scales of 
. inches or 6 inches to one mile were already
a:ilable and these showed the positions of all 
pairctcl boundaries. ,In 1857 when Torrens intro-
duced his South Australian Real Property Act,
Australia was still a new territory being opened up
for settlement, though a great deal of land was 
alreaVdy held under titles supported by survey. It 
was not in general a question of recording existing
righis to land parcels whose limits had already been 
defined but of registering new grants of unoccupied
land as these were issued and as the parcels were set 
out scientifically on the ground according to the 
acreageallocated. The absence of visible boundary
features, i.e. the so-called approximate or 'general'
boundaries of' the English system, and the absence 
of'easily accessible supplies of'material for fences or 
walls meant th:tt the survey beacon, with its so-
called 'fixed' boundaries, has phLacd a much more 
important part under the Torrens than under the 
English system, 

Trend in Re-istration Policy 
uion lymust

WhenCII inost eloplinl count ties Caime to adopt a 
st Liof land registration tile proprieta ry rather 

llaa the fiscal systenm was in Voctue. The Torrens' 
S%stein was seen to be more readily adaptable to 
their circumstances than was the English system : 
indeed up until 1925 tie English system was litbour-
inc, Under many di..tilties f'rot which it has only
recently .,merged. So some variant of the Torrens 

. Iny/,ith its emphasis upon the guarantee of 
iIhdkidu3l title and its highstanldards of'accuracy
in parcel surveys was adopted in countries as far 
apart as Fiji and British Honduras. or Uganda and 
Jainaica. or Malaysia and Trinidad. 

Interest at that time was centred oti the need of 
the individual land owner for proof of title and 
security of' tenire rather'than the need of national 
governments 'or comprehensive records as a basis 
f'or lax assesstnent.i Little or no attentiotn. therefore, 
was given-to the land revenue records maintained 
in tile Indo-Pakistatn sub-continent. These fiscal 
rccords were not intended to guarantee title: 
nevert heless. with the passage of time, they had 
COttie it) serve as an 1l'ective record of' preStinilptive
title which AVill stard at law until evidence isbrought 
to the contrary. It is only now being appreciated 
that tnder the conditions in manty developing 

State agencies, where the land market is rnot ery
active and land valies are low, the presumption of
 
title may be good enough and the added expense

entailed by greater precision in boundary survey,
 
greater complexity in legal provision and wider
 
State responsibility through the guarantee of' title,
 
may not be justified.
 

There has been another most important dimen
sion added since World War I1. To quote the words
 
of the late Lordtlylailey, 'there is everywhere a
 
tendency to assign 
 to the State a wider authority

and greater initiative as an agency flr improving

the social standards and the economic life of the

community'. The term 'planing" has become a,
 
watchword of modern times. We now have
 
economic planning, physical planning. institutional
 
planning, land use and regional, planning. and 
so
 
forth. In all these the State must playa leadingu role,

especially in developing countries. and it is self
evident that for the successful planning ofany part

of the econonic or social life of the'community,
 
there must be comprehensive annd reliable statistical

data available. For plianning purposes this data 



be more detailed t1an that made available by
 
systems ,61*registratliti tl" itle on ei ther Ilh,: Enlish
 
or the Tor'elns Illodel: so inlere.t appears now to be
 
swingingiback itowards i lie cadastres of' India and
 
P.akistan and certain continental countries in
 
iTrope. The sigtilicance of'these records for purely

lis ;tl purposes isfrequently declining ', but their tin
par\
11lleled value for all aspects of planntiig should
 
be sllicient to ensure 
their eflicient tmaintenance 
in the fIt ue. 

Thi e ecurrent need Irc'orc.M s ee to be.m 
rather for aIsystem of hind rectrd which car1'.uppyl
the planners with atwhole range of' statistical data
ofa generally econotnic and social nature, whilst at 
the same time providing the landowners and users 
with a suflicient degree of security to induce satis
factory long-term developlent. The rietd for a 
nation-wide cadastral survey cannot be denied but 
it scents advisable to I'orego some of'the refinements 
such as guaranteed title in the interests of' more 
rapid expa nsion of' the service and more ellicient 
use of available I'cilitics. 

tll the Idallii StiI fll tva Pradesh the hant liax collected
 
not suiient to mcet the co ,t'thehs,overnment administration
responsiblelofrthemaint nacecfthLLnd Records,. In Ilollandand fkfgiin tile fulthoritivs reuard t1,Jir land records as being 

primaril tivalue in hind administration and not for taxation. 

g 11 N3. 44 



LAN) REGISTRATION AS AN (ONOMiC 

AND SOCIAl. SER VICE 


propt 	scdi to otIt is, now inc Ihc theoreticatl bcncitj ~not 
Hi 
should ICcrIc fromil aIn cllicicn t " Slcllt otein d 

rcei,,Iratioin, 


It %kill hc nolticCd that theSc groupS ire not 
mulIinl k 	c\itsi\ c: itiorco cr sonme oFlhc hcnefits 

hIebCincomixitiblc wklhcre tie intcrest ol1the iin-
dirI uailI iind hoICr and tlic intercs Oftile -statc 
do \i[ corircile. 

Inclit Accruing to Ihe Indiidual iLand IHolder 
litiil,nn ch.l ,here 1cat nrp rrice isattac,c e It(
"n~insociilMiciepattractedindi% Iir:il rihts alnd nllc esulli the henclits accrt-
lly itothc Indhlc c.lilltitli\ will he ilore 
lill a.\pprciated . 'or fhi,,rcis n tihc %ill not be 
deailt %ith hoe Ill111.% dcliil 

( -iI(;r':il f'01ilid en C'an d Svnsc o f S c irit y
it i , ilii p ll ll t oh lc ',.ri t itthe .s, ll 

shouldt C\tclld filhs ht-tcl it)1(01 1 toOil\ 
holdkers () ,lperior pIoprletrsi nterests 
i e. ihe I.larI ordi -)[)il ilts,it)holder,, o1ra 
dler',:itrs enV.'rCst i.e the ierlairns %hereI 
lis 1'01r111 , lanilhiioldiii, prcsail. lcrlrarcr 
boiun iries, 1hIlli be kClrir c'll rdlltih 

ectord.id l aniriCLr,, Ol' tlC icriartCicS 
li iihi clilIci'I 1" ilCliil'trli , oil tine 

tite', 01 tle superiolr ltllercst holder. Thc 
r.rlsr:itroi Crs icC list suplxi-t th actlal 
Iaind s-'er , pr(lct.ioll 1 "lcre propriQ0r-
ship' is likcls t,he lpaintle,,, i1id possbly 
harntul e\crct c. 

(h) 	 Ilinis in Ma\Land hie(miiplcled E\:-peditiousI., R lial)v and (Chapll 
it ichile tihls ill dc\iopinc c tilrv the

service >Lt be selF-sulIici ltilnthat it 
Canlrllot aid inList riot rclk upon tlie pri Mate 
Ie:ilI prolc.sono 
 hich 	lliabe ci iter scarce 
or non-existent IF niohilit\ of land re-
slir 'c', be astil i~r~llei,-to it 

%%ill a thatistis, 
' 1tic it s1houldI then aollt~' T	 rcer,iortur interest wilicctu lb 'r~ d l' n c .,cid.h cilotlie rlt O~b,,t'trett, CO'0 lCcn M\id ol~crhooked,pr icedl tres in11ist 	 be iNAMiUsnidierstarndableh\ those Who hold interests illlarid atnd their 

L0Ici IisCv;irirr e\pcieS iri1.ist he r-edLiced to 
1 lLtCCClltrIl,it!i OlI of' rc.i,,irv offticesThis 	 indicates I policy of'eso that 

h \ asrc c esi l e, astciriti r a i c .s 

Ipernn it to a\so idi icii nicrnec Itopro-rcl -,r 


(c 	 l.e; Possibility of .os, 	 Fraud or Mistake 
IHonestl mistakes and dcli hrate fraud can

be entirely prevented b registration, 
hult their pcrpetration is mlade more diticult 
anid their detection and rcctification is 
l* ll l iatcd 

(d) 	 Better Administration of Credit Schemes 
I Icrc a naii il he land uscr, whcthcr iebe 
owner or ItnMnI[. hosc credit-worthiness' 
s urIOId hc incrcased Iitiihuldi rc2istra[ion 1o 

that he IIIk thcii Offer his rcIs-ercd interest 
as coltlilcra lIFscc r Zidevclopilcnt 

IhedlIh ttidc capital may he
into alie\c'lopirrcnt projectsAiri alo int a culture the i-Isks to 

irilcCV-eriiders rc redLceCd aild so their 
Intere ateI ShOtrd Co ll i n. Because 
Apcrieiee haios i,tint thc unprosice 

i'ipiasarilt u lea11e 
proprietor IM id 1t disl ,,'W)S I i il c Il i lt ( '1Irl)i i Cillt..l 'I 

loa ll.it is inl 1p 1i epCo rt:i iii t IratC lcg slatlion1be cliacted to e ull InIt aII\ relll crc(lita 
s1,a iced iS directed Ili 'l t pr odueIon 

h r Ihl l u
 

(e) 	Rutiuctimi in I.igi alion 	111cr ILand Ri .Iits1
ti,-h itCIIIAlCiid rinuil tliiprudilclle 

pCLiil[ e\pcrliirc elii e.as lcd' nlot 
41irk 	 tiiC C L I I !1 'C ;Ciis111c it.iii ce at 
ctrt hilt tl) tlhe s;iltle itlist catii' us and 
01 hiidder hribeHo.inrt. ,in, olt,Of the 
cause dipttC mcs itild 1L 1 aidrits1 
houiiie,. rC-istritlii C:in iniiprose bolh 
[tic com ltiiinit. spirit aid halimnony in rural 
ara.ill but Irtile kill bCnetit to be aChieved 
it I,aa,.m2iiiIc'c iar to r st,,tr the riuhtsiot ollYv 01' tihe lild 0X% ne'rs bill :Is() of'the 
teatlls. 

(f) A bseiae and R e rsionr - Interest s are 
F l iitectd 

dIeoWhereLCICl ie t d',epedsonthec-'ra1n olf:aIcaleit e t-illil t hes 	 is that lessor 

rOitLdeCit tIhat itr 

riote lobs tl teni ridred.11r2 fno 	 irlease.emat [Cr hlong tie term of tir lease. 
lut this plrliclar adritlIIagC shouild not 

So criet isiced ; iie ics i s o e oo ite l ,el~ ;.lto 
 hiandevelopingo
t o rs i l L ai st 

tLisC aid SO ihtuld rIot be ericoura 

t i e falc inil, al li be tt er la n d 

( d. 
. ThC KL.'Ii\,i (CmutrilAct lt'l1 i7C." illid 


http:ectord.id


(,) 	Defects in Title Xlav fie Finally Cured 
II will frequently happen that a claim to 
oxknership is based on faulty documents or on possession only and no other evidence 
can be produced. To deny registration in
such circumstances would he to reduce the 
benefit of tile service and to %I1thold
assistance from those who need it most. 
Whether the eventual aim is to establish 
guaranteed or merely presumptive title. it 
Is better to bring such cL iMIs Oln to the
register aud to make pro\ ision whereby they 
can mature 1to titles either in conscoiduce 
ot the liter production of 'additional Cvi-
onee,Or :is
the result omte passag-1 time 

or both. 


Benelits .\ccruing. to the I.ocal Cnmnmunit.,, 
In dcclopliig '&cCettes Mhere the Institutions of
local ,' crnnent irc currcntl\ beimg established 
or iaip. tile' mpiitn of a comlprehensive 
laud r CItercan Inc'reaet heir cfCCtICIIc:, illa

iiii' of .' 
i1 eAl atithoritics Asuall\ depend 'ortheir 

rIciIuic on the tLxation of lane proper 2 
aii emethod oflimipr,;' inc tile aisessenlllt
aid collect ion ofic-Lch [l se l'rud interest 
ItmI Reterence to a reliable record of' 


prolpert rights and bt liuda
ile%Wo.LJ be of'
I'eat asi, ainec. In prieulir tle record 

f I'.llt sales l the h calitv can he used as 
ie bas iso , llatlll Ior ratill plfrposes. 

i1i) What irias%be ca Cledseg21Cirien t li iprecludedi t -1 
as" bCt %cti IUc pubie iii lic U andautlio it\ 

iioth.r c...\%.ater. electul anddr.1inag-e)llia\ be Cl miniialted bv coliprelieiiie re-
.ord. s,Inch ill nrc,,clt the durLlicatioin 
and Coniifuoll thal arise ite.cli of several 
pIblic utililies is left iokcep its om n records.(iiM 	 [lie athoritatiye and aillmnbiluOUS identi-
ficatin of pulhIically ov\ned land must 
precede proper land ii ii 	 it i by the 
local atithrii iaLnd islikel' to lead to anl 

ill \cittliln illrc\cnu tiCollection Ironi
land rents, 


iv) The responu>ihi litme, o local 
aeithrities 
nuder planning legislation can be exercised 
witi Ureiter conlid enec, CXl',d ition and 
public suppo>rt where acominpreilcnsive land 

register isavailable for public inspection.

This is
an ad vantage of' great and increasingu

conseqele because tile present trend is to 

heap more and more planning duties on to 
the shoulders of local authorities. 

Benelits Accruing to the Slate 
Gone are tlhe days when Government was merely
a matter of foreign policy and tile maintenance of
public law and order. Over tie last twenty-five
years the tendency for Governments to take a
leading_ role in the planning of ever, aspect of the 
national life has been further and further ac
centuated. 

From this has ,temmied the realisation that land
records can play al indispensable part in many
aspects o planning. It is particularly in this con
nection that con tern porary thoughts o'n registration
poicy go bevond the objectives which Dowsonnld Sheppard had in lind when they conpiled their
work shortly after World V..,r I1.This is the growth
point to %%hichattention is Cpecially invitCd in this 
paper; this h anis by ucrninent Imav be well
1dvised to tike a i r.,,h look at their r,.-eistration 

" sstell . 
Itscclls that land registration can threeIullfil 

main fnctUions at naltlonll level, particularly in 
developing cOuiltries, at th, pre,en time: 

(a) 	 In troductjii of Nc Land I.aw
 
A colprCheiist\ e record 
of land rights 
provides tile essential medi urn whereby
s steInsO llnd tenuremay t:ke thatdillicult 
transitional step f'roin Cusom 1 to statute. 
ThoLII Clliomna frmill o tell'tire have not 

the introduction1ofl'cash cropping
they have at timcs restricted it:) dCelop
llent. Tenurial coellrsion can provide aso under basis fbOr lurt her agrarian dCvelop

nient as subsistence cultivation gives wav to 
comercial I'arin incl 

(b) 	 Creation of i Land Resources Inventory
Because of the present unprecedented in
crease inpopLilation and tle heavy depe;,
dence on agriculture, itisbecoling dainy 
more evident that tile conservation and
planned utilisation of* land resources must, 
be matters of increasing Government con
cern. 
Future land use cannot be planned

satisf'actorily nitiless the basic factual in
formation isa%'lilable both on the current 
situation and ASO on land potential or
 
capability. Without information on irrica
tion 	 facilities, soil type, degree of slope, 



current valuation, actual and po)tential use 
etc., tile planned developnent of land 
resources can only be a hazardous and pre-
sumptuous task with a great risk of lailure. 

There is a further most important con-
sideration here, Unless all land rights are 
to he nat ionalised so as to permit the 
redistribution of land resources, develop-
ment can take place only through the 
existing landowners. Landownership may
herefore hc a factor ol'critical importance, 

vet this is frequently oerlookcd by develop-ment planners. Acomprehensive register 
will supply not onl information on the 
area, shape and localit of each and everylaild parcel but also on the ownership,
duration and AluC of virtuallh all rights
and interests in the land. 

Mt) 	 (alal.,,t for M1odern laiid Administration 
Inthe iast there has been much -,cunented 
thinking at national planning lexel. Each 
ministry has tended to compile and main-tan its ow n statistical data sei' ice. It istime that these ,crnicx, kcre no% more 

iin serth ict shwsccr no in rewclosely integrated and in this respect theland register should itsel flbe seen as part 
()ll\ ol'a future llational inf'ormation service 
co%e rnt also such aspects a,public healthalrd iaking tle ftlles tuse ofcomputerised 
techiiques of' data Storage and retrieval. 
.\s,, em o reco rd would be o f positive

asitance in the really ellctive i plenint-
lion of All (joverniment policies relating to 
~lnd 

l lil muimplementing the planned adJustmnent of

isnh
cmmonlvthe 	 land as ei al ed.propriearv structure, or 'land 

reftOrm" s itIS ll( re C0llln1onlV caled,
Reliable statistical intc'r'nat ion on the level 
of agrarian debt, the incidence of co-
ow nership, on alien ownership, on various 
forms of tenancy, on land speculation,
piuralism and subdivision, etc., could be 
rmade available through registration andbv means of' tile reg-ister checks could betobypmeanstofr threiter chelksouldbeg
fpplled to ensure that ptblic policy is being 

ii) 	 The prospects of the effective physical
planning of land utilisaion are also greatly
improved through the compilatito of data 
on ac!tial and potential land use, and the 

incidence of sub-economic parcellation and 
f'ragmentation.

(iit) 	 in some circumstances land registration can 
help to activate and to stimulate the market 
in property canrights. whereby land be 
made available to a widening, sector of 
society. Through registration the influence 
of the land market may he guided and, if 
necessary, dealings in land may be con
trolled. The register provides a window on 
the tenurial situation and such trends as the 

arance o alienable property rights
can he obscred and if necessary ra
tionalised. 

(iv) The records can also provide a valuable tool 
in feasibility studies; in any development 
scheme w%hich involves land assembly, either 
with or without the use of compulsorypowers in the estinmatin of compensation 
payable flor Litnrd anl crops: in mineral 
protcrtmg; in the selection ol settlers for 

Inshr.hei tn f i s
Insh rt.
lieexi"cnce oflacl prehensive a 
d citl rc r lal rL'ta d ac l


ill assit considerably inl the limrplem enta
lion 	 of ntl-a policies aimed at land 
refo nd dclopllnt. 

'
AL.\EIIFE.VI'L j ES )ESIR ii IN .A R c(';IS'TRA
"r(NSYSIE.I
 
'rIO I t des 
Wlien vie\ed hidly tle desirable featires of a 
systcm of registrat ion may be unmarizcd briefly as 
simplicity. security. completeness and cheapness. 

tial 	if the system of record isreadilySimto beplicity tndrstandablea landowners;to is esseni h by \ lado ner s
 
otherwise it is unlikCly to earn their conlidence. 
Tle enabling legislation iust be drafted in simple
terms arid if necessary translated into v rimacar 
languages. Wherever possib!e, sinple statutory
forms should b emplo ved forlanddealingsand 
toe st le the register itselfl Should he designedof" 

th sty le inistrative coplexitis. Inm n 	lie .d ii ra ve o peiis. n
particular there must be a simple and 	 direct 
connection betwcen the land parcel and theregister folio: this .neans that the referencing 
system must be based on the principle of one 
page of' the register for one parcel of' land, the
cadastral piai and register must always reflect 
tile 	posilion, on the ground. 



--

St.curits Must depend upon a celtiain si aiidard 01 cx pctt-d trim more clicient assessment and collee
h111IIUMSIl DOth revistry stall and the tioil ol v'arilous tOrIlls ot'duty or tax.genera I public: in practice !his seldoin seems to itiut is the cost of the cadastral survevpresent a serious problem. The procedure for the remains, the 

that 
hea%ct sin-c Item: this is where aadjudicatio0n of interests in Lind must lay don I lurther technl loeCal 'break thronul' is urgentlyanCIILICS )I"appeal to special tribunals or to the leeded. For .,wue \ears past the choice of surveyordinar, courts l I w simple olie procedure:s tCchnique has lain hCtweCI
 

.shoLItLd be prescribed [ )r the makingt and cheCk inc
ol' entries on the ree,,itcr- the ph\ scal saf'etI (Jt) -orcn1 
 iona lground survey Methods whichof tile recolrd shou.ld be a1sired b th,-- con- are etfective but very time-consunuing.Sirtiction 0t F001111, 111(nthe ticrlijntine Ncverthele.,ss these methods ire relativelyof J 'a i,,,iter .copy , t\p-rienoeldco not seeill cheap inI that instrumentaltoiln costs are low,to establish the need either or tie i.,stie ol a and hbcctc miLuch of the \Wrk caln heCCrtilicate (tI Ite or Land (eriilicalet) to the carriedTOut by lcally traincd sub-profesilltercst holder Or 'or a ,,tate isuranice ztid Iroin sonall lall aIlld utnskilled epll plees. Butwlich colipelnationli illlght he paid to ainxoieC thle time taken to complete a1i nationalsulliIeri12 los,, thr1oghI'M is-rcei,, Irltto ctadatrc,ill thiI,,ax Must be measured ilot 
in \Car, 1 cadcl, bitt in celnturies.('imll ttiniss. t'ndcr Ohll he'Id miuL£st he mllCii

Il)nel the %triCd (01. 'illl[' tIccd . hcret-Pb Ilb) AtlI IimIMe.It cch tiesICriC: ll Iil 1% wh1ich,tit\ chanc a elther lindox\ ierihiip oI crnirc, Iitit'ap,, ire tprl i ed. st1liciiin ac%%ill he h Iuitht on to tihe rei-,irte.r et .\ itNt;;l, curat li x',ticpH ica I b, t ar\ t1ieaturesalid accuratel, In thi[, respect L:ist .\lriciin asIuct ece. lnicc, or bunds ande\lclcncc ha', Clhlll,icI the tee'd to ic)ulae po,,,iblie hcr ltopLrapic. JCtatil. Buttle procedutre f'r the idlllni-lrItiol l.etts) 
I 

ucs dtpilCtlt LpIn tile Cxistence ofdecC'cd person,,and (k) lilcrate tthi,, pr, cCdurc ai-x ICt_, bNLILairv fa'cintrcs and alsoclocl \%tth tile nintentnee 01' budL,records, ipoN)11 the p)-,CseshinI )I' expensiveW\ ih, i this. the proprictitr\ ,cct,,, of 
Yc1% 

the p~ltill,- iil.ichliICr\ illdthe clliplo lllcn t olrcisIritoi shielt i, lolid to dctcrio rale mid hihl\ skllicdl tecliiiC;im.. I LioxidCdtheseillla cxci l x.ikbrCk dm i. C liolliji Cl ii hCe ri !, htIi-0 inn t ricali 
(IICan1*s11 . [lie cost Liclior " ia,lti 'llnof tile 

eiethods c;iil lcad to a %crv considerable 
s Ia in ltie. ul, 11ircly bCcauSel'.i~Itktll~iisi-, out e dibild alsk otspeed. -ln IIIitllcic is ' x .petisi . there,-sis xhic the r.il problec lin ,. It is the 

is 
little u'mi%o'.c all sa, t 111cost

ii'h lie e thtt Ot -rc ilniite min lillthic'iil\ it pcen,,c t pro idesxx K-'tlter the costt is tc,''irdLcd (t) \lethod, xxhinch Lottilbitmeicaintres t in)and 
ai i il chat c Ci11 I (Jo ,triuietll orA unLdIMIS (bhiaab e. I he,c tha cen dei,,ined larelytetic 11heitI" pa,Cd it. ill Mll or iIpart. to ot'itrxcLm _nt the dilhieulti ,ctad by lack 
o tile i d ielr itNl tofin 

R ol' ati-xlsble h lnilary teat tircS. Inecral, laru,-sclc topo 'raphical sheets•ii cost can be ro)ji doii betwen the arc prcared by pho Itl-rainnletrical mecosI tl the reirltIo sctr icc itsell aMl hel costAll' [lk:C m1 l sliral ,;m-%ec\ thod., and the (opctraphical detail is thenit.th asira tu iti %.%filch tite recordssrx o i erecrdsused Iicto c1t1tri0 the cadistral xxork %% ishichate ha sed *Adlede bx clCilli;irx nud srlx\C. iheseI lie cot t I e rceIlrt l iol ,er,, ice pre.sclts tilese 
cili 

lesser pri lnl. eThe Cost to ilet- itdix idual land- thll oil crlittle orI- m, reduction i cost.\. iC _,i ib ittu in iieCd b%CllitI lltill timheteed fotr 
rIh"xinal assist;ance arid b\ hecttntrai,,Hine the (d) At the p rc,:itutle thore-, is ,llttic esolnlil fo(rrgis"-'71tr\ -Crx iceso,ts to reducC his o\ .'erbelad expvnses itopinIuz It,it both cheaperIiiandLmore rapidltitht takiI the rci,stcr ont to the people. methods o c,th;istr:rI surc ,IL! bed,ev.AdIIiilrlt.' r cots.at)(ix b hr%.i(e llaVh llillellt loped f'roith e use o o Irthoplhotographs.,he rtelic\ed b,, chiarginc ,canitable eces and from i.e. reet iiCd aerial photographs lited tothe itarirtlii creaCes III rC.itIC thaLt may be gethcr to itake an oitholphoto map. An 



appreciable sas lng in cost shouk: be assured 
in this process because there is no need 
for tile expensive plotting of Iine-maps.
Instead, the actual orthophoto map is taken 
into the field and the property boundaries 
are identified either by direct interpretation
(normally a straight-forward procedure in 
the case of'rice-grovirlg land )or b making,addiional field measurements to establish 
the location of bound:iCs in relation to 
topographical detail Identifiable on the 
photographs, 

rhis Method ia been lsCI ill (jer imiy
and is at present on trial in Mlauritius,
Western Samoa and lhadhind and the 
progress and costing of these experiments
%ill be f'ollowed V ith reat inrterest. 

SOMIE (ONIROV'ESIAL. POLIICY ISSVES 

t. otrii ,iersi.il ics, in ip liC '11Cie tboui-1i1.1ktIl,- d 

to be Lnciil.reit ill the 
 e ihlcli[ or e\-

teilsion of a registrarion 
 s1 stem. ,ich policy
dcsionl1lM ilil depend upon local Cilculsinccs 
so0 :i dC.e!opine COIlir\, shttOUld Siud\ 11Ng-
Cesablishcd \lems alld prlii 1tui0 e \perlenceL',ili.el and i s.takes made elc hcre Both tile 
T)rrens and the Lutlglish ,'t.rnls 0 reistration otf,1" 

title 	ha ll m1Lch to offer. is ls L tile catre of 
1lldia and L' irtC-.'il il:rope..Ad',allta.eous 
I'elurCs ol a)! IhrC,' SStellis should be abstraclted 
and . nlhe.iicd roeelher or ur;itIicd o l Io brine an 
c\tiing s \,,tem nearer to the id.al. 

i) Mlien and tlovs Should Registration he 
Iniroduced? 
In general. proprietar Conrsidcrat iorS allu-
lor rci.trationl, in ihosareas V.hich are 
pril atel\ owLned anl de\ clope.. in which 
land \.alies are lilh enou-h. to wairraIl 
expenditure on this ser%ice and %kheresocial 
Col'.Iiollls aInd tlicilitiC." are ,uii1l'lintly %%ell 
develorCd to permit its ellicicnt operation,
On the other hand plann IilU'COInsh lerat ions 
demanmd :acomnplete iientory oI" resotires 
and so press for 1t)0',, coverace at tile 
earliest opportunity. Shimultaneous Iniple-
illnrtation over tile whole country is ol-
Viouslvy impossible: prcnatlure introduction 
%ill \waste the lili ted resources available 

\\hilst delayed introduction may retard 
dCvClopment: so it 	is vital that recistration 

be introduced in accordance with a planned
but adjustable system of priorities.

Land parcels may he brought on to the 
register sporadically on the initiative of the 
property owner, or systematically within a 
specified locality on the initiative of govern
mert. Arguments may advancedbe in 
favour of sporadic introductio. but it isnow g-nerally accepted that systematic
introduction, locality by locality, is to be 
preferred providing the choice of localities 
is made according to the system l'prioritiesadvocated above. 

(i) 	 %Nhat is the 'nit of Record; and What 
Apptars on the Cadastral Plan? 
The Unit adopted must depend upon the 
objectives of the system fireacord. Registers
of title concern themselves primarily with 
thu unit ol' ,m,nerhip bt such records are
nti stilli iciiilkid taleld ilpil-ticularsotlland 
value,1 alldand w,:.ire be shown.to For 
somec purpo)es of cconomic planninte and 
for institutional planning the unit ofopera
tion ,olid be more suitable. i.e. the farm, 
whctlhir it be o%%ner-ocCupied or tenanted.
lil forvother plltrPses in economic plan
rng and ASOlso for vail.ition purposes in 
tre ascssmntc oftax liability, both the unit 
olo\ Ilcrihp aind the unit oloperation lay
be too are aild data would have to be 
collectcd ind recmrded on the basis of the 
unit oI Use In agricultural areas this means 
rite indli\ldu:il fields M.hich ',ay widely in 
sue ar1d ill soil type. etc., and hence in 
prodict i CneSs 1nid value. 

,(iadasial' planit \av a great deal in their 
dcsi,,r and ill tlhe inforinaillin they supply, 
the two extremes are con\cnienlv i lhstrat
ed bv the lonrens and Ernlish systems of 
registration of title. The Torrens plan is 
intended solely for title purposes: separate
phiis ire usuallv prepared for individual 
hird parcels and under some Torrens 
jurisdictions these parcel plans are not 
even plotted together so as It) form a con
tinuous index diagram. The information 
shown oil the iace of' Torr.ns plans is 
generally iteligible only to tIhe prol'essional 
surveyor for it is limited to such technical 
data as the bearings of'straight-line bounda
ries and the linear distances between turning 

,,
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points. Oin the other hand the titles regtister
in England and Wanles ISSupported by large-
scale general 	 plans vMhich. because of thewealih of topographical detail they carry, 
are uefu[ 1or a ,,,hole range other pur-
poses. It particular all builditgs a;re shown 
true to -ctIale ILId all bOL lti.dVr t'eatutires are 
dcpitcd. Mhether these arc property or 
mcrely field boun idaries. 

It seems indisputable that if the register
is to be used for general planning purposes. 
then the lu .flish stvle rathcr ilhai tile For-
rens ,, Ieoftcadastral plan is to he preferred. 


iii) \\ hat l)aia Should Appear on the Register'? 

lhe Inodern regisctr des iiCd for titles 


purposes is usualV divded into three 
,,ecttons. nai nck tile pro pcrt, Sectiol Which 
carrCi, particulars of the land parcel the 
proprietorshlp scotion Mutiich tar riecs parti-
cular., of ll registered ok.Incr .ind the 

cLtIbihiM,,ue- sction ill , hich :re recorded 
charges. ci . %' iit %hichi the kland is but-
deiicd It 'AIll be notLd that , divers, rine 
of, ueicral liabilities. "luch I, tlho,c under 

I;lll nn Leintioiallan nne leis it)d not iuppearlneihstn
as encutibraiicCs. butt Jre nC,.%rtheless 

cI'tCCI ais " .errdiim! interest,, 
allteThe Lilld records nl.nnll 1\illaue 

Ic'. l b\ the otariofindla and PIkisian 
are ltch meIC lCt:il .d and, through the 
p",rolilciat n o'r.l ltclCcJli c. t , dlerntc rcters, fr e-iloecu ealeglt' 	 : I. Aterabil. 

right, soil tpeS. uLItation oI property

rhts anid ,,o forth. ,,oild seem. . ae 

lost the ILcit of ,,inplit
 . 

But no inirmou tiable difliCUlt. should 
be encountcred in dcs1ininl a register (i1
SUitablc for both proprictair atid pliining 
purph ),.s It ',0uld he iiiltrmedtate in s0te. 
formied p,,iiVh b\ addiiig at i'urther panel 
to tle inodein tle, reister for tile re-
Lg sou n, 1t t aepclas1ic 	 r'tLc lander: 

r,.-,., t tax. landncnpahil t. are:s of ,pecilcd cash crops,
method, of irri en inn it tii ' etc. 

0 0 ) Fixed' or (G nerl' Boundaries? 
Ilhe debate ovcr the rclati e ncrits of'lixed" 
or "gcierail' bOundaries,C o ltiiliCs at tile 
preent time. The Englisstem dependsErielinh 
on tle existence of continutiotis physical 

boundary features arid follows tile ,-:neral

boundary rule in that iio atteipt isnornally

made to locate the actul legal boundary

precisely within the thickness of these 

boundary featutires. Oin the other hand, tile 

l'o rens s tei is not dependent on physical 


boundary features and mav sometimes
 
ignore them where they do exist. Instead, all
 
the turning points of boundaries are bea
coned, the positions of the beacons are ac
curatelv 'fixed' by the survey process and if
 
lost may be re-cstablishcd from survey data.
 

In choosig, One ovsteill or Ilhe other,

evervthi iig NIill depend upon the existence
 
or absence of physical boundary features.
 
In an effort to reduce the tine and cost of
 
Survey by photograminctry some of tile
 
most recent Rcistration Acts speak of
 
"general' or "approximate' boundaries and
 
air-visible' hcdlgcs are being planted where
 

these did not -0 iouslv exist.
%IjanV de eloping cL ntrieswereobliged 
to adopt Forrens methods initially as there
 
%%ere no ph.ysical boundary features in
 
existence. IIowever. as developierit pro
ceo.S, itercasnilg PpttLat ion pressure, rising

laud .altCne aid other factors are likely to
 
bring abott tile ph ,ical demarcation of
 
iuiidiries. starting ihi iea, . capitalised
 

prpertcs in rbll rea. Ill slch Cases it
atty, be practicable to chmnge o',er it the 
i 

- ttns respect.
It areas of rice culti,,ation, irrigation
 

reCLuiremelnS dLICIIIilld tile construction of
 
bunds enclowin the rice tields and these
 
bullis For-m the boundari's of tiiii 01' Use.
 
olelrmiori m id v tlcr,,ill. Where such
biiI(ls ire c 'riniulcni and rcadil,, identili
aIble It %, ul[ seCllthat precise surveys of 
the Torr,:n,, t.,I-e re uliccessairv and a 
ecial bouduiics policv should be 
adopted.
Should Rhe RL-ister ie l'uhlic' or "Private'? 
The lil ih Act prcser\es the tradition of 
secrecy c,ltalhI ilied Under private Loii CV
aicine (A ithout registratioii aid, in e
reral. pcrnlit, only the registered pro
prictors and lp'rms aitlorised by them
iitein writing to inspect the register. Thosejurisdic, ioni hich are based oil the Tor
rens Acts rely upon publicity as a powerful 
protctin lvtl t error n d fratld , and anv 
proecioi error d r, an any•entust 
pers n ea. ii he ri ,te r n 
pa, 1n1Ci t (i stun II fee.In nost developing countries privacy oft 

development. If tile statistical information 
provided by cointprehensive land records 
is to be used for planning purposes and 
for daily administration, then the au
thorities must have ready access to it. 
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THE SOCIAL AND DEMOCRATIC ROOTS OF LAND MEASUREMENT (THE CADASTRE)
 

"Like other great landowners, I have tenants. 
 They are

negligent about 
rents but very punctilious about tenures."
 

- Aldo Leopold
 
A Sand County Almanac
 

"Community land use planning is 
a public policy matter

second only to international relations. 
 Land use planning

is our response to 
the challenge of protecting the public

interest against unrestricted use 
of land by its owner
 
contrary to the public interest."
 

- Raymond J. Pean
 
Public Interest in
 
Private Property (Land)
 

The Challenge
 

A cadastre is a land record. 
 We borrowed the 
term from the French, but
 

it has the same Greek roots 
as our word catalogue. Cadastre is 
a new term in
 

American usage. 
 We used to refer to the subject as land survey and
 

registration.
 

Jacob Beuscher, the famous Wisconsin law-in-action teacher (Thomas 1972),
 

told his students that a cadastre 
;hould be viewed as a three legged stool.
 

One leg stands for measurement, one 
leg for ownership or proprietorship, and
 

one 
leg for economic valuation--usually for taxation purposes. 
The modern
 

cadastre has become an improved stool. 
 It now has four legs--one added to
 

represent the public's interest in land use controls and environmental
 

protection. 
The public exercises its interest through local governmental
 

boards and commissions which private property owners 
in turn try to influence.
 

My message is a challenge to 
the modern makers of cadastres. It is a
 

challenge to build a four legged stool such that one 
leg is not made so much
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longer, or so much shorter that the stool will not stand. 
Many cadastral
 

stools have been built in 
this century. 
 Many have fallen over before they
 

could be fully used.
 

Recent cadastral studies in 
the United States have focused primarily upon
 

the measurement 
leg of the stool. This is 
the result of rapid improvements in
 

aerial photography, remote 
sensing, automated graphics and sparial computing.
 

It is quite normal 
to give added attention to the 
sector showing the most new
 

developments. 
 But we should not 
forget what measurement is for. It is only
 

one 
term in a larger vocabulary. Even as a specialized part of the cadastre,
 

measurement represents a large, complex subject 
that has broader social and
 

philosophical implications than is often assumed.
 

Measurement is necessary in human affairs in order for people 
to make
 

sense of the world around them. Just as 
furniture is constantly recrafted and
 

refitted in order to 
make it comfortable and familiar in the household, so are
 

measurements constantly socialized and democratized to make them appropriate
 

to our public purposes. We sometimes forget in 
an age when computers jump
 

from generation to generation faster than human beings 
can grow up that our
 

measurement 
tools and standards were organically derived. 
 The only way we can
 

understand them is to relate them to 
the world around us.
 

For this purpose, we are 
fortunate to have a brilliant guide 
to past
 

thinking and analysis. It is the 
now famous Report upon Weights and Measures
 

prepared by former President John Quincy Adams when he was 
Secretary of State
 

in 1821. Adams was 
asked by the U.S. Senate to prepare a background statement
 

to aid the Congress in its deliberations over whether the United States should
 

adopt the metric system.
 

John Quincy Adams responded in uprecedented fashion. He undertook a
 

thorough and detailed study of the whole history of weights and measures
 

k
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reaching back in time to 
the oldest known documents of human civilization. He
 

criticized the contemporary English interpretation of Article 25 of the Magna
 

Carta which established the first departurt 
from having weights anO measures
 

dictated by the Crown.
 

Adams was well equipped for this stud'v. 
 He had a classical education in
 

Latin and Greek and served as secretary and clerk for the diplomatic corps in
 

Euiope, first for his father in Paris and Amsterdam, and then for the American
 

minister to Russia. 
 He read the recent scientific works of the French Academy
 

that formed 
the basis for a precise and coherent metric system. But Adams was
 

not 
so much concerned about the scientific precision of the 
new measurement as
 

he was in the 
logic and social philosophy that underlies all measurement. He
 

said the purpose of the report was 
to bring "to view certain principles
 

believed to be essential to the sulbject, .
 . . and which it will be advisable
 

to bear in mind" when the subject is brought up for consideration by those who
 

must prepare the legislation (Admas p. 13). 
 The study still stands as
 

probably the most complete social and cultural history of measurement to be
 

published in the United States.
 

With regard to the metric system, by -he way, Adams recommended that the
 

principle of diversity be followed. 
 The United States should adopt those
 

parts of the metric system that 
it could apply to essentially new undertakings
 

(as it had done with the currency), 
but it should keep the English measures
 

too where they served established purposes. He concluded that the United
 

States probably could not succeed in 
introducing the full metric system to the
 

general population until Great Britain adopted it. 
 Now, 160 years later, we
 

find that his conclusion still stands.
 

Adams set out 
in his report elaborate arguments to prove that to ordinary
 

people, measurement is 
a social institution. 
People, in everyday activities,
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cannot function well until they 
can humanize science. 
 They will not be
 

content until they cn take the computer and convert it 
into an instrument of
 

democracy and equality. It is what Ivan 
Illich (1973) refers to as "tools for
 

conviviality." This is 
not an easy task and it 
is one for which scientists
 

themselves express faint interest. 
 Adams used these arguments to state a set
 

of principles that apply 
to all measurement and which, with some 
slight
 

modification of the 
terminology, we would recognize and use today.
 

Measures are Organic
 

Everyday measurement grew out 
of natural function. The cubit, for
 

example, is 
one of the oldest measures of length to be documented in recorded
 

history. It is the length from the elbow to 
the tip of the middle finger,
 

about 18 to 20 inches. 
 Such a measure came "naturally." !t was organically
 

derived, we would say, using today's terminology. Every person carries the
 

cubit measure with him. 
 That makes it handy or convivial in Illich's words.
 

The Old Testament says Noah's Ark was 
300 cubits long; so we have a good idea
 

that it was a large boat of about 450 
to 500 feet.
 

In like fashion, sailors devised their own organic measures 
for purpose
 

of recording the depth of water. 
 They used the fathom which is the height of
 

an average man (later standardized to be six feet). 
 Such a measure makes good
 

sense; it is practical and personal and 
can be communicated easily to others.
 

Anyone can easily understand that four fathoms is the depth of water of four
 

sailors standing on 
top of each other.
 

So the first principle in devising measures is 
to relate them to life or
 

to nature--to make them organic. 
Frank Lloyd Wright (1954) captured this
 

principle in architecture and built 
a whole school of innovative design out of
 

its analogies and metaphors. 
 The metric system, of course, is also organic
 

but its association with nature is more 
remote and thus less familiar.
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When teaching land use planning to 
students, I always suggest that they
 

visualize one acre 
of land. 
 They will need some standard of space when
 

inspecting possible new building sites. 
 Farmers have a clear concept of land
 

area 
from plowing and tilling their field,,. University students have no
 

reference to such experience. So we need to make the 
acre into an organic
 

concept for them. 
 It so happens that a football field, taking the area
 

between the goal posts, is almost exactly an 
acre. 
 Once the student has
 

related the acre 
to the football field, it becomes clear and useable.
 

Proportion More Than Unity is 
a Social Measure
 

Adams noted that in human affairs, proportion is often more 
important
 

than is :ontinuous or 
unitized measure. 
 It makes little difference in a large
 

country whether the population is 100 million or 
110 million. But if the
 

population of women to men is 
60/40 it makes a great deal of difference to a
 

great many people. Scientists employ this same principle when measuring toxic
 

substances. 
 More critical than absolute quantity is 
the concentration in
 

parts per million with respect to the overall amount.
 

In the same way, measures that 
can be easily reduced to simple
 

proportions are greatly preferred by the citizen over 
those that must be
 

laboriously calculated. 
Thus, Adams pointed out (p. 18), the cubit was
 

eventually given up in all of Europe in favor of 
the inch, the foot, the yard
 

and the fathom--all of which are 
even units of each other and most of which
 

can be halved and then halved again while retaining their simple proportions.
 

This principle was applied in the survey of the public lands in the
 

United States. The Ordinance of 1785 
called for the division of land on the
 

principle of sections each consisting of one The
square mile or 640 acres. 


sections were conveniently surveyed into four quarter sections of 160 acres
 

each. 
The quarter sections eventually became the famous "homesteads" as a
 

AV.
 



result of the act 
of 1862. The division of 
land into convenient blocks of
 

such size as to allow repeated divisibk 
 v by four "socialized" land
 

settlement and the land market 
(Jacksoi -). It was 
the most important
 

action to "democratize" the landscape P 
 first century of this country.
 

It made it 
possible for uneducated and '-,phisticated farm people to settle
 

the land, 
to plan its division and subsec,:tnt disposal without the aid of
 

experts.
 

If people could be attached to the land, if they could go to 
the frontier
 

and see the stakes in the ground, they would have 


Thomas Jefferson, the author of the
 

reason to stay put, to 

invest their labor, and through their own spirit of belonging, to gain a 

personal sense of identity-. This was to 

Ordinance of 1785, the means through which society took lost 
and penniless
 

immigrants and soldiers of 
the revolution and converted 
them into citizens.
 

The plan is attested to 
over and over again in the frontier literature of this
 

country--the wrenching but eloquent accounts 
from Giants in 
the Earth (Rolvaag
 

1927) and Grapes of Wrath (Steinbeck 1939). 
 The land held on to the people
 

even when they could not hold on 
to it.
 

It is from these relationships that 
Tohn Quincy Adams suggested a
 

sociology of measureme' 
. It is only through our transformation of the
 

physical world into our 
own symbols that we 
can come to know it 
and to care
 

for it. 
 Man through the ages has made his tools familiar and friendly. We
 

are forced to conclude that the computer can have no popular appeal until we
 

can find ways to humanize it.
 

The Relational Principle in Measurement
 

There is no 
single standard of measure for all purposes and for all
 

people at all points in time. 
 While scientists lament this fact, Adams calmly
 

pointed out that people take 
it in stride. In our everyday lives we have no
 



trouble understanding that the way one 
person measures and values things is
 

different from that of another. 
 The way we accommodate these differences and
 

carry on happy and productive lives is 
through the development of continuous
 

comparisons--the continuous restating of 
the relationships tha 
 my measures of
 

value bear to 
your measures of value. 
 So relation is 
a natural principle in
 

measurement. 
We refer to 
these measures daily in speaking of interpersonal
 

relations and foreign relations.
 

Knowing that 
this principle of measurement must be accommodated in our
 

cadastre, we need to 
make provision for it just 
as we make provision for maps
 

and registries. "Community land 
use pianning is . . second only to
 

international relations," according 
to Raymond Penn (1961).
 

While it is true 
that the meter, adopted in Paris in 1799, is based upon
 

a one/ten millionth fraction of the distance from the equator to 
tha pole, it
 

was chosen deliberately with the relational principle in mind. 
 The scientists
 

in Paris charged with fixing the 
true length of 
the meter sought deliberately
 

for a fraction of 
the earth that would produce a meter 
that was close to one
 

yard in length. That 
is why they settled upon the distance between the
 

equator and the pole rather than, let us 
say, the circumference of 
the earth
 

or the distance from pole to pole.
 

Even so, the poets are smiling. Nature has the last word. 
 The earth, it
 

turns out, 
is old and out of shape--fat in the middle, flat 
on the top and
 

covered with bulges all around. 
 The distance from the equator to 
the pole is
 

different at every point. 
 So the meter had to be an arbitrary stick of
 

platinum kept at the archives in Paris for anyone who wanted to check it.
 

There can be no final satisfaction from remeasuring the earth.
 

The Principle of Diversity
 

A widely recognized feature of nature is 
its diversity. With the rise of
 

studies in ecology and environmental science many have observed that there is
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strength and durability in diversity. In natural systems, diversity helps
 

assure survivability. 
 In social systems, diversity is valued for its
 

enrichment of living and for its contribution to creativity. So a set of
 

measures that 
are truly organic will be based 
on 
many different references,
 

not a single standard.
 

Adams, therefore, recommended against discarding many of the socially
 

derived measures that had grown out of 
common useage through hundreds of years
 

of human history. He saw that 
there were tremendous advantages to a decimal
 

system of measurement 
for all work that involved large quantities and
 

extensive computations, as in accounting, for example. 
 But he also noted that
 

carpenters continued to cut 
lumber in units of 4, 8, 12 
and 16 simply because
 

those units allow them to match up halves and quarters without repeated
 

calculation. 
 Likewise, scientists invented 
new units of measure as they
 

learned more about 
the true diversity of nature. 
 Furtherm-re, the convenience
 

and use of various measures was observed to change over time. Adams concluded
 

in his report that America would do well to 
draw upon some of the best of the
 

diversity that was available from both the English and the French systems.
 

Given the characteristics of nature and society, diversity in measurement
 

is absolutely necessary. Change is a part of the process.
 

Relativity in Measurement
 

The way that both change and diversity are accommodated is through the
 

principle of relativity. In a conceptual sense, Adams had already outlined
 

the principle of relativity that Einstein applied later at 
a more theoretical
 

level. 
 Adams speculated that the idea of relativity comes out 
of the
 

experience of bargains in the marketplace.
 

"It 
results from the experience that the comparison of the
 
articles of exchange, which serve for the subsistence or
 
the enjoyment of life, by their relative extension, is not
 
sufficient as a criterion of their value. 
 The first use
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of the balance, and of weights, implies two substances,

each of which is the test 
and the standard of the other"
 
(p. 10).
 

Out of experience with substances 
 , ,nsumption and immediate value,
 

society derives relative values for cop;.-
 silver and gold 
to be used as
 

weights in the balance. 
One substance i- transformed into another substance
 

of value through the evolution of relatit.r~i, terms for representing both
 

standards and changes. 
 Li this way the stparate principles of change,
 

diversity and relationship are integrated.
 

In like fashion, Einstein suggested that in measuring a thing it 
was
 

arbitrary as 
to which was the standard and which was 
the product. Thus, if 
we
 

take a continuous measure 
and convert a substance into it, 
we will have both a
 

new measure and a new substance.
 

When Einstein's contemporarie3 failed to understand conceptually what he
 

was 
saying, they objected to his method. 
 Walter Kaufmann, a professor of
 

physics, declared that Einstein's theories were 
incompatable with experimental
 

findings that Kaufmann had just produced. Einstein, with a totally different
 

view of 
the problem at hand, calmly replied: So much the worse for your
 

ephemeral findings, and for the limited theoretical vision that informs them
 

(Joravsky 1983).
 

Adams had already concluded nearly 
100 years earlier that "Weigh-s and
 

measures are, 
in their nature, relative" (p. 12).
 

Advice to Reformers
 

Both technicians and lawmakers fail to understand the interrelational
 

characteristics and diversity in nature, in society, and in measurement, and
 

thus often attempt to devise new rules and regulations that only 
serve to
 

complicate practice. 
They often increase the confusion that they are trying
 

to remove. This 
can be the result of introducing technology without concern
 



for how it is 
to be socialized and humanized, or 
even for whether it is
 

capable of proportional, continuous, relative and relational measure.
 

Diversity has been corrupted in mar., 
 applied fields to mean the
 

introduction of any additional new 
thing. In fact, 
the effect of most modern
 

science is to foster standardization, unilormity and conformity rather than
 

true diversity. The technology that science produces, has for the most part,
 

never followed 
the Einsteinian formulation 
(or the John Quincy Adams 

formulation either). Karl Pearson, a contemporary of Einsteinian, would be 

more likely to speak for the mainstream today. Pearson is the father of 

modern statistics (the Pearsonian 'r'). 
 In his Grammar of Science (1892), he
 

dreamed of 
the day when man would eventually achieve perfect knowledge. 
 He
 

envisioned large computing machines.
 

His ideas are elegant, but they are static. 
 Both nature and society
 

operate by diverse rules and functions. There is 
no single unifying code.
 

But that being so does not prevent 
us from drawing analogies from the
 

diversity that we 
see 
around us and actually transforming nature (and
 

ourselves) in the process. 
 So in land measurement as in other kinds of
 

measurement, the ability to 
make a new social, economic or political
 

relationship out of the measurement system is the challenge. 
 It is not to
 

force the shackles of modern technology or modern economics onto the public
 

and private interests in land so 
that everybody's right becomes the same.
 

If this is confusing to you, Adams said it 
was no less confusing to those
 

who had to write new legislation regarding weights and measures. 
Adams
 

(pp. 11-12) provides an insightful perspective:
 

"When weights and measures present themselves to the
 
contemplation of the legislator, and call for the
 
interposition of law, the first and most prominent idea
 
which occurs to him is 
that of uniformity: his first
 
object is 
to embody them into a system, and his first
 
wish, to reduce them to one universal common standard.
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His purposes are uniformity, permanency, universality; one

standard to be the 
same for all persons and all purposes,

and to continue the 
same forever. These purposes,

however, require powers which r(, 
 legislator has hitherto 
been found to possess. . . . 'In,, power of the legislator

is limited over time. 
 He is lia11'e to change his own
 
purposes. 
 He is not infallible: he is liable 
to mistake

the means of effecting his cwn objects. He is not
 
immortal: his successor accedes to 
his power, with

different views, different opinions, and perhaps different
 
principles. The legislator has no power over the
 
properties of matter. 
He 
cannot give a new constitution
 
to nature. He 
cannot repeal her law of universal
 
mutability. He cannot 
square the circle. He cannot
 
reduce extension and gravity 
to one common measure ....
 

In the origin of the different measures and weights, at

different stages of man's individual and social existence;

in the different modes by which nature has bounded the

extension of matter; 
in the incommensurable properties of
 
the straight and the curve 
line; in the different
 
properties of matter, number, extension, and gravity, of
 
which measures and weights are 
the tests, nature has

planted sources 
of diversity, which the legislator would
 
in vain overlook, which he would in vain attempt 
to
 
control. To these 
sources of diversity in the nature of
things, must be added all those arising from the nature
 
and history of man. 
 In the first use of weights and
 
measures, neither universality nor permanency are
 
essential to the uniformity of the standards."
 

A couple of brief, historical examples help to illustrate the complex,
 

interwoven nature of cadastres and human history.
 

In the decades preceding the American Revolution, the William Penn
 

family, proprietors of Pennsylvania, and the Caivert family, the Lords of
 

Maryland, were engaged in constant 
litigation over the boundary between their
 

two colonies. 
 The two parties submitted their dispute 
to the English courts,
 

and after years of bargaining, concluded that the best thing 
to do was to
 

survey the south boundary of Pennsylvania (the north boundary of Maryland).
 

Under the direction of Thomas Penn, 
son of William Penn, two English
 

surveyors, Charles Mason and Jeremiah Dixon, were commissioned (Cummings
 

1962). Mason was 35, Dixon was 30. 
 They had both worked for the Royal
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Society and had participated in scientific projects to map the configuration
 

of the stars and to measure the curviture of the planets.
 

To make a long story short, Mason and Dixon produced a straight line west
 

of the Delaware River, starting at 
a point exactly 15 miles south of 
the city
 

of Philadelphia after making an 
arc around Wilmington, Delaware. 
 It took
 

between 1764 and 1767 to complete and mark the line running 234 miles straight
 

west. Attractive, engraved stone monuments were 
imported from England and
 

placed every five miles along the line with mile 
stones put in between.
 

Mason's journal is filled with careful accounts of how he and Dixon sometimes
 

worked for days 
to set up their instruments and to 
find clear night weather to
 

take readings from the stars 
to assure the accuracy of the line. 
 They did an
 

excellent job. Modern survey methods have found that they were only a few
 

feet off after traveling over rough terrain for more 
than 200 miles.
 

The Mason-Dixon Line, 
as you all know, is more than a boundary between
 

two states. 
 It has become the symbolic division between two cultures, two
 

economic systems, two systems of labor, one 
slave and one free. For the next
 

100 years the line provided a clear division between north and south.
 

And because Jeremiah Dixon, a gentle Quaker, enjoyed the people south of
 

the line more than those to the north, we have given his 
name to their
 

culture--w2 still call it Dixie.
 

There are 
still other dimensions 
to land measurement. 
 In 1795 the French
 

Revolution spread throughout Western Europe. 
 France occupied the Netherlands
 

with a good deal of 
support from the Dutch Unionists who dominated the
 

government. 
 It was not long (1801) before Napoleon needei to raise revenues
 

to pay for popular reforms and expand his army. 
 The new metric system had
 

been adopted in France in 1799 and was ordered to be used in all of the French
 

territories.
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Land acreages were measured and 
the first property registries were begun.
 

But land measurement, then as now, was 
not motivated by a simple desire to
 

improve the data. Property was identifi-, in order to begin the coll,ction of
 

land taxes.
 

Small land holders were so reluctant cc cooperate in 
the new land
 

registry and property tax 
that they often gave ridiculous last 
names as a
 

mockery to the authorities. 
 Thus the rector of the Agricultural University of
 

the Netherlands when I studied there in 
1963 was named bird eyes (Ijsvogel).
 

And the associate director of the Experiment Station at 
this university at
 

that time was named mosquito brain (Muckenhirn). These were the kinds of
 

names typically given to fool 
the authorities. But 
once entered into the
 

property record, they became permanent family names. The people and the
 

property were fused.
 

The purpose of this paper has been 
to show that land measurement has 
a
 

way of making permanent, indelible marks upon both the face of the earth and
 

the face of humankind. It is not 
a subject that can be treated solely as 
a
 

study of measurement systems. Measurement is 
as much social and philosophical
 

as it is numerical and unitary. 
And the motives for people to measure their
 

land are different from those of their governments. 
The people want clarity,
 

simplicity and harmony. 
 The government wants revenue and control.
 

Those who look back upon both the French innovations in measurement and
 

the American experiences with the Northwest Ordinance, generally agree that no
 

major cadastral reform can succeed without a corresponding structural reform
 

that will increase the voices of the persons whose land is measured. The
 

challenge is to humanize the measurement system and to translate it into forms
 

that will have meaning in theory as well as 
everyday life. In 
a real sense,
 

every property line is in someone's life a Maxon-Dixon Line.
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CHANGIG IhTNSIrL IN THE USE OF TROPICAL SOILS 

JOD PCSSIBLL "DOIFIQY!TION Eq THE MOISThUI BALAtNCE 

OF T1E FOREST-SAVix NUVI LIOPAUL: A \EST AFRICAN C:SE SThTDY 

by James C. Riddell*
 

Although a paper on tropical forest agriculturalists mright seem out of 
place at a conference on desertification, there are two areas of cotential
 
relevance. First, and mst obvious, is that as we monitor the growth of arid 
zones w need to monitor envir-nelital changes Ln bordering areas of high
 
rainfall. The alteration of dcnse veqetation 
zones is bound to affect the 
amount of ligjht and .heat reflected into the atmcsuhe, e and thereby possibly 
alter ,misture pattern.s and retenticn (v. Thieserhusen 1976: 13), and any 
major changes in so large an enviro.rantal unit as the tropical forest fig
ures in any equaticn of aridity and desertification of the African Sahel 
and Savannah.
 

'Ie second area where this paper may contribute to this conference is 
that it is 
an attempt to relate the kinds of data anthropolcgists gather on
 
spontaneous strategies of small-scale f armers with ra=ote sensing data; that
 
is, to relate what people are doing 
to their physical surroundings to why 
they are doing it.
 

The attenpt to relate the anthropological perspective to altered natu
ral environments is not 
so esoteric an exercise as it might appear at first.
 
Anthropologists argue 
 that culture, "... that ccxrplex whole" w. learn as a 

e_-mber of society, is the adaptive mechanism of our species to its environ
ment. In this view we can observe that our species-specific solutions have 
always had a -mre or less eventful irrpact on the natural environmrent, whether 
it be the contribution to the extinction of certain rre-a-fauna during the 
Paleolithic period, or the deforestation and desertification of today (v.

Bennett 1976:4 et passim). There has been an intensification, hcwever, of 

* Departrent of Anthropology University of Wisconsin - Oshkosh; and 
nfrdber of the Program Faculty, Land Tenure Center, University of Wiscon
sin - Nadisn. 
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of the spread of a dcrxinant cultural system (industrialization and its con
camitant parts) into the earth's non-temperate and marginal environments 

since World V.'ar II. 

This spread has prxuced in its wake a drastic alteration of the man/ 
land re2.ationship. Populations have alpost universally exceeded the carry
ing capacity of Ihe existing "traditional" land use and techrology systems. 
Also, in order tc rrz-et these new needs or in ,:esonse uo new o-ortunities, 
large areas of ind have been a lienated or ex-proUriated for the develoument 
of large-scale farming, plant-iticns, industrial sites, -nd urban areas fron 
pecple practicing low level but envircvuTentally stable econcmcs. 

In response to each of these changes, the smal1-sca le producers must
 
alter their agricultural practices on a short-run basis in response to 
fac
tors that are beyond their control and, quite Ixossibl.y frcan their point of 
view, capricicus and arbitrary. It is preceijely ,tneese r'all-scale human
 
adaptive stratexjies vis-a-vis a changingj pattern 
of wcrid land tenure Lhat
 
must be i:unitored if '.* are 9oing 
 to be able to separate disastrous short

term practices from long-term variability in the environrrent. Fortunately, 
there may be a r>ians at hand in the existing c-ollection of old aerial photo
graphy. If there were ScT way to make this data mre easily ccrmp:rable and 
accessible by similar techniques to those crrently used for Land Sat and 
other satellite lata, .e wculd be able to acccniplish two things: on the one 
hand, provide a base fran Miich to measure the ch-anges taking place during 
eccncnic developmnt; and, on the other hand, provide a thin? dimension to 
existing antiroomlocical data in assessing the outcame of kuificsrec colicies 
and spontaneous social changes. 

The present study is an attempt to do just this for a very small 
group of West African farmers in the Republic of Liberia who have 
drasticall, altered their lccal agricultural econcav since the cowmleticn 
of a rotor road into their 9rea in 1948. Mreover, it is an effort to
 
assess the environmental 
 impact on t1 dr forest habitat during the first 
two decades of che Gbuannah Maih farmers' incorporation into the world 
econo/my throuch a ccuparison of social data with two sets of aerial photos.
The first set was taken on February 22, 1953 and the second on December 

21, 1967.* 
 Before presenting the conclusions reached frcn
 

*In the tropical, bi(xe, the aerial photography very clearly demarcates 
the cropped area from forest. The armount of light reflected into the lenseof the camera cifferes for area in crop, new fallow, old fallow and climax 
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ccnrariscns of cai-puter-enhanced photos frcm these two years, a brief de
scriptii-i of the nature of the. social change taking place 
will be neces
sary if an understandLng 
of the causes behind the oxiered rnxlification 
are to make any sense. 

The SitLation 

The zotor road brought with it mrentous changes to the way of life of 
the CGbanah >ah. A ,world that had previously been seen only by wage labor 
migrants was ncw brought to their very doorsteps. In fact, the road was
 
put through "i of of tcwns.
he dle three the /i-±nistratiL. dcisions from 
the nation's capiLal of M4onrovia were nc., less than a da' away' rather than
 
the week or 
more that had Le<on the case previously. The trucks that brought 
in t e new ,ccLds and ccqie we-e also a.L.ilable to carr-y out +-.e iccal frm 
produczs.. The grcwinq of cash crops now cmcze a viable alternative to la
bor migratica- as a way of obtaining access the
to money econc%,. 

Frcin the IbLannah oDLAt of view, the -,-cst disastrorus result of the new 
moor road was the granting by the Liberian Govermn-ric in 1948 of econoan 

mic develcvx. nt concessioni of 25,000 acres to the Pan Am 
 Corporaticn for 
the establishment of a cocoa plantation (it has since converted to rubber
** 

production). The -rea was largely unkrown at this turie by both the gov
ernirent officials and the concessionaires and the granted acreage included
 
va--rying proportions of the prire farmland of three of the tcwns. 

The inclusion of Gbaah in the national society of Liberia, and there
by into the ..orld econrc, meant that there .,ould be inevitable changes in 
the utilizaticn of land, labor and capital. Land, the basic resource of the 
Gbannah 'eople, was affected in t,.o ways. First, the land allocated to the 
plantation, the road and the emerging road towns, had ccme directly out of 
the agricultural rescurce base since none of these enterprises utilized
 

*(cont'd fran -age 2) forest, as well as water and clouds. In Gbannah new 
farms are cut each sprLngu (by M.ay) and the crops are har.,ested frcrn Cctcberto December. Therefore, the photo coverage used for this study will docu
ment the land used for the 1952 and the 1967 far-ina seasons.
 

** The plantation has never actually used 
more than a small percentage of 
its concession area. 
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nmrginal land. The second was the caning of a cash crcp econcrmy. T uis
 
also increased the pressure the as coffee, cocoa,
on land rubber and sugar 

cane ccpeted with t~he existing food staple crops for prim_ soil resources. 

The traditicnal land holding unit in Gbannah is the qbein (sib), a
 
patrilineal kinship unit based on stipulated descent. A farmrer has usu
fructory rights to all the land he needs and usually .makes a 
new upland
 
rice farnm intercroped with imize, cassava 'Ind somTtinEs scrj:- n) for
 
each wife every year. 
 The rental of land is unkIncwn in traditional terms,
 
but one comlJ "borrow" a farm site_ on a season by season basis from 
af final 
kin, usually one's mther's brother (v. Fortes 1945; 1949). 

Farnmrs desiring more land for cash crcpping than is axii lable in thleir 
own sib's area began aaking regular appeals for land in the early 1950's.
 
W-iile this situaticri was readily accepted then. by the 1968 
 farm ng season 
it was causing considerable deblate (iddell 1969). Tlhis is prmlxibiv as
 
clear an indicaticn as any of the grcaiing anxiety over land.
 

A population growth rate of bet. n tn. and three percent, and the ad
dition of an active cash crop has in mresector resulted a intensive use 
of fixed land resoarces. Gbarnah is located in --radually rising uplaunds 

Tp..E 1 

Percentage of Dcastic Groups Cash-cropping 

in Four Sa-le Gbannah Towns, 1968 

TCN DG4ESTIC GCUIPS DU.ESTIC GFRUPS PEP =IE-A
 
CASIH-CROPPNIG
 

Gipo 49 43 88 
Dea 23 
 16 69
 

Gbeibini 57 49 85
 
Sehwi 44 
 36 84 

that eventuall reach the Nimba mountains (6069 feet) 45 miles to the north. 
Encreased agricultural acti.vity would have two kirds of marginal soil resources 
upon which to expand: hillsides and the swanps found in the low-lying areas. 
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Rice cultivation in the swamps is a traditional activity, but is con
fined exclusively to wcmen. There have been efforts by FAO, USAID and 
others in Liberia to involve ir.l1es in tris activity and thereby ease the 
transition from upland rice to paddy. aie of t_e tu, _rwas interested 
in was seeing hcw much utilization was made of the sianjps i i 1967 as ccrn
pared to 1953. 

The hillside soils are a more problematical area fron an ecological 
point of view. In 1968 the farmners of Gbannah felt that the most fertile 
soil lay under high forest on ste-ep hillsides. There a, be sae basis in 
fact to this belief as these areas 3ould be subject to less soil nutrient 
loss caused by percmlation and leaching due to the angle they present to
 
the sun and rainfall. Once the forest cover is removed, 
 however, the prob
lems miltiply (v. Eckholm 1976:27). Again, we need to monitor the degree 
to which this ecological zone is being altered in the first two decades of 

adjustmrenL. 

The grwing pressure on the land is but one facet of a process general 
to Gbaro-ah. .Another facet is the changing lator needs. Although labor mi
gration goes back to the period just prior to the founding of the Firestone 
RJier Plantaticn at liarbel near the coast in it did not1925-6, involve
 
any appreciable proportion of 
the male labor force. The ease of cannunica
ticn made possible by road also made wagethe motor employment both rela
tively easy and attractive. By 1968, 40% of the adult males gonewere at 
scve time during the farming season. 

Two distinctions characterize the CJlannah labor migration pattern. 
First, the waTen that stayed hcrre have formad reciprocal labor groups to 
clear farmland and have assumed other managerial and work roles said to 
formrerly have been the sole province of males. * 'he second distinctive 
feature is the rate of labor migration in relation to the farming cycle. 
It is ccmcnly anticipated in Liberi. that labor availability at the planta
tions will decrease during the pericd when traditional farns are being pre
pared, lrch through April. While this is generally the case, it is not 

* In other parts of West Africa (v.Swindell 1978) this need for labor has 
been met by employment of outsiders as laborers or by allowing strangers tofarm in exchange for labor. In Gbannah these ideas have not taken hold,
probably due to the perceived shortage of land. 
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true for migrants from CLannah as the bar graph belc indicates. Thes mri
grants return home during the traditional slack period, August and September. 
Subsequent interviews reveal that their return on labor ex_,ended in growing 
cash crops is greater once a certain level is reached Enan is possible 
through waqe labor. 

TABE 2 

Rciprocal Eabor Cooperatives by Sex 
For the Gbannah Tc-I of Gipo, 1968 

NL>JER OF .WERNEWLPAC7 'IL73EP. OF TUTMS 
COCPE.RPIVES M'MEPSHIP :.'EiAERPER PER YEAR 

MN: 11 12.5 2.7 

WC4q: 14 19.3 2.0 

FIGIE 1 

-IOR1S FTIY.1NTv .BER Icr E%,LOMD ',!!E 13 VILIACES OF GBA-NX 
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Source: Cocopa Plantation Labor Files, 1967
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This fact brings up the third facet of on-going develorarnt in ban
nah, ne% needs for capital accumulation and investment. Cash cropping is
 
different from traditinal cropping in several 
ways. Principally, it re
quires an iniLial investment in 
 processing equiprent. Tne main cash crop 
in 1968 was sugar cane. The cane was processed into a local rum. Such pro
cessing ruquired a mill and distilling equipmit not available in the local 

econciry. 

Initial capital was being derived frvxi txo principle sources: labor
 
earnings and savings societies. The latter were often organized by wcran,
 
a role in developnent that could be easily overlooked (Riddell 1978). In
 
general, the larger the eccncrnic unit the more resources of labor, land and
 
capital it had at its disposal. In the initial ti..o docades 
of adjustment
 
to the new ec-ncic situation, the kLinship and trnditional systcm of orga
nizing the maibers of the society ,m re actually strengtlhened in those fami
lies ost active in the naticnal econc.7y.
 

The Changing Habitat 

The scope of the changes made have been directly translated into new 
uses made of the environment. An analysis of aerial photographs seemed the 
best way of determining both the extent and effect on the environment of 

these strategies. 

After a search of 5 years, I finally located what I understand are the 
last extant copies of a 1953 aerial survey cf this part cf Liberia underta
ken by Aereo Survey of Philadelphia. The necatives had long since disap
peared. This was the earliest aerial photography of the region for which 
I could find any record. Ackily, in 1967 the USAF made an aerial recon
naissanoe of north-central Liberia. Photos frcau this project were made 
available for ccuparison to those of 1953. 

A sixteen square mile block of land was selected as a test area. * This 
area was chosen because of several considerations that will probably play 
a role in any use of old aerial phtography for similar analysis. A difficulty 
cormm to tropical forest coverage is cloud cover. In ecozones with an 
annual rainfall of more than 80 inches per year the likelihood of clouds is 

* The test area is outlined on the topographic map above. 

http:econc.7y


great. The photos were scanneL to determine the territory free fran cloud 
cover in both years. These regions were plotted on a map xid one was se

lected. 

The area chosen is a rising upland rejicn with interspersed swamps in
 
the lowlands. It is the regular 
farming zone of tne Gbei sib (kinship unit). 
The photo coverage indicated that it was relatively unaffected in 1953, but 
by 1967 it had been transversed by the railroad that runs from the LUICO 
iron mines in the north to the port of Buchanan. Also, the main cash crop 
is sugar cane--a crop that shc-ws up much clearer in aerial photos than such
 
crops as cocoa or coffee. Lastly, it is an area that I an personally fami
liar with and on which I -had made ground observations, participated in the
 
farming cycle, etc., during the 1967 
 and 1968 flaidng sear1sons. 

Initial efforts at stereoscopic interpretaticn provcd unsuccessful.
 
At this point, Professor Frark Scarpace and Mr. B{ruce iuirck made the faci
lities at the University 
of Wisconsin Pante Sensing Laboratory available.
 
(Oir aim was to digitalize the photocoverage with a resolutin level of t. o
 
meters on the ground (i.e., area coverex by each pi'-tel value datum) in or
der to pick up the irregular patterns of traditional agricultural holdings. 
The photo lab produced a large set of negatives at various levels of con
trast fram the faded prints. The most prcnising were digitalized and those 
producing the most information were then selected. 

Once the negatives were digitalized, density slices were initially 
taken at arbitrary values. From examining the resulting print-outs and al
tering the values we have been able to reprodice the original photo coverage 
in such a way that it clearly demarcates the different regions we are in
terested in: drainage and ridge pattern, forest, fallow and current farms. 

Although the process may sound tedious for analyzing such a srall sec
tion of land, it should have very important side benefits: naely, that any 
photo in the series wiL.L also be analyzable under the same system with a 
minimnal amount of mr-_rication. Second, once this has been done, caqparison 
with satellite and more recent high altitude coverage is relatively easy. 
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Preliminary. Results and Analysis in Progress 

L.he results are not surprising. As the table belcw&indicates, there 
has been an increase in the intensity of land use. This increase has come 
at the exrense of high or climax forest. From the fanmer's point of view, 
thie fal lco;ing cycle is probably not drastically affected by the first two 
decades of change. Perhaps the most interesting result so far is that the 
selecticn has been for the hillside locations rather than for more utiliza
tion of lcwlyin- swanmpy areas. If the swamps were being more extensively
 
utilized, tihe txtential for an easy transition to paddy would be manifest.
 
Rather, w see that the emphasis has been on dryland cash crops, which, as
 
the social data indicates, offer the most return on labor expended in the
 

new cash econcry. 

The next pniase will be to take the sane photo series and ccrnipare this 
data with that fran an area where the people chose not to enter as exten

sively into market-oriented farming.
 

TABLE 3 

Land Use by Percentage for 1953 and 1967 

CATEGORY Feb. 22, 1953 Dec. 21, 1967
 

1. Clin'ax Forest
 

ridges and valleys 7% 0.4%
 

2. Mature Fallow 19% 14% 

3. Recent Fallc 61%, 46% 

4. Last Seascn's 
Farms 10% 
 37%
 

5. Farms in Prep.
 
or not yet harvested 2% 0.9%
 

6. Clouds/photo border 1% 1.5%
 

Satellite imageiyI for the relatively small areas I am currently inte

rested in has not proved overly useful. The current resolution levels
 

available are about 80 meters on th-e ground and given the irregular shape of
 
traditional fields, more infonration is lost than is gained. The degree of 
deforestation could, however, be determined.
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Conclusions
 

The vast amcunt of work done on rem-ote sensing has made available tech
niques which are today relatively simle for using older data that often 
exists in neglecteda state that could increase the time base fron which to 
rnrnitor change (v. Halin and Gcodenough 1978). This will allco a more ac
curate assessrmxnt of where we are presently in both long-term and short-term 
processes, ecolcxical and social in origin. 

The data indicate that the tropical forest bicae is beLng severely 
affected. The ground cover is absorbing less light and heat and we tre 
witnessing chanyes in one of the world's umjor ecozones. This will alter 
the rainfall pattern not only in the arid regions to the north, but also in 
the forest itself. For instance, Firestone has nbserved that the annual 
rainfall at its r:Ubber planCation in Ghana has fallen erhaps as much as 30 
inches since the surrocmding forest cover has been reo'ved Lv local farmers 
(Weihe, Pefscnal ccnriunication) RPesurrecting and re-analyzing the older 
aerial photo cverane and comparing their data with the more recent remote 
sensor imgeryv will add a time dimension to anthrc-plo>: ical and other social 
studies, and help make it nossible to relate our knowledge of the changing 
landscape to specific kinds cf choices made by sp-cific hinran beings to 
definable economic social and environnmencal chances. It would seem to this 
author that this would be a necessary first step z(. the formtion of any 
effective policy, either inter- or intra-national, for dealing with environ
mental deterioration. 
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THE ROLE OF MAPS AIM omTDARS IN LUIDREGISTRATION 

BY 

S.R, SIRPSCN
 

1. Regist,*ation of title is a system by which title to land is proved not by doeds
but by record in an official register which is declared by law to be unimpeachable
evidence of title and is guaranteed by the State. Transactions are effected by
making entries in this register, and only by this means. Dealing in land becomes, in 
theory at least, as quick, cheap and certain as dealing in goods.
 

Part 1: Comparison of English and Torrens Systems
 

2. 	 According to the preamble of the Land Registry Act registration of title was
 
,ttroduced into England in 1862 "to give Certainty to the Title to Real Estates and
 
o,facilitate the p2oof thereof, and also to render the dealing with land more simple

and economical". It had been introduced into South Australia four years earlier by

Robert Torrens and the preamble to his Act reads: "Whereas the inhabitants of the
 
Province of South Australia are subject to losses, heavy costs, and much perplexity,

by reason that the laws relating to the transfer and encumbrance of freco..cLd and
 
other interests in land are complex, cumbrous, and unsuited to the rec-
 .-ts of
 
the said Lnhabitants, it is therefore expedient to amend the said laws". 
-Z
 
South Australia the "Torrens system" spread to the nther States of Australia, to
 
New Zealand, to Canada and to various other countries which use English land law and
 
English methods of conveyancing including the United State' of America, v.osugh it has

been vwj successful there, mainly because Title Insurance Companies already give
"-nefit of insured title and, though this is not the same asaguaranted title,

there is no obvious need to substitute a 'nationalized' system for wha &hey appear to 
do successfully by private enterprise. Nevertheless the word "torrens '0 s jassed into 
the American version of the English language. Present dictionaries arc £wM to 
recognise it both as an adjective =nd as a vrb and in States which use the frp) the 
process of original registration is frequently called 'torrensin, +e 4.4., 

3. In the preface to the treatise which he wrote in 1859, Torrens said: "The Law 
Reforier will detect in the measure of which I claim the authorship a similarity
amounting almost to identity with that recon.-ended in the report presented to the 
House of Commons by the Commissioners oa Registration of Title on the IsI 1ay,1857'I**
That report has been called "the classic on which the English system o4 i' stration is
founded"**0 and from this it might be deduced that the two syst,. j arc '-dticAlly the 
same So they are in general principles. They differ, however, An gevek ways in 
working practice and, in particular, they differ radically in the way t &oichmaps
and plans are used to identify the parcels shown on the register. This iis partic
ular importance, because the two systems meet in Africa, and much effort Pz _oney
have been wasted owing to the failure to understand the difference and -'oappreciate
 
some of the basic considerations involved.
 

/A.
 

0 Minnesota Stat4tes Annotated (West Publishing Co. St. Paul, Minn. U.S.A.) Vol. 29,
 
p.435. 

01 The South Australian System of Conveyancing by Registration of Title by 
Robert R. Torrens, Adelaide, 1859. 

*" Principles of Land Registration by Stewart-Wallace (Stevens and Son -937) p.37. 
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4. In this paper I therefore propose first to describe briefly the English sysoso far as maps and boundaries concerned, to coimpare to itare and or contrast with the
Torrens system. Then, after a digression on Prescription and Limitation, I shall makesome observations on the Kenya system as it has developed to date, for Kenya offers a 
very remarkable example of the use of registration of title for the purpose of 
converting customary tenure to full individual ownership. 

5. The use of registration of title for the conversion of customary tomvre iscomparatively new and is so important to developi4ng countries tnat it has acquired aspecial urgency. Sophisticated and developed countries like England ustraliai -car afford the luxury and delay of arguing the merits of title registration as a meansoZ improving their system of creating and transferring interests in land because they
already have a sound enough process in "general law" conveyancing as they call the
old system of private investigation of title in Australia where it still flourishes 
as it does in England. 
 It is conducted by skilled lawyers in accordance with long
established practice regulated either by case-law or statute. 
 It may be inconvenient,

slow and expensive but, generally speaking, it is fully effective to transfer land
and ensure 
title with complete security of tenure; otherwise it could not have
 
continued to survive so long in competition with registration of title which most
 
people nowadays will agree is a much better system.
 

6. 
 The position is vastly different, however, when it comes to developing

countries where customary tenure is 
one of the principal obstacles in the way ofeconomic progress. In these countries registration of title can be used for the purpose of substituting the provisions of a simplc statutory law for the vagaries anduncertainties of customary law and so not cnly confer the long-term security oftenure which any form of permanent improvement demands, but also enable land to beeasily and safely transferred - a mobility which the economists assure us (and indeedhistory proves) is essential to the proper development of land In any case procet
of dealing begin to develop wihen land acquires an economic value as it rapidly doe 
as soon as it ceases to be as freely available as 
air or water though it still remains
just as indispensable to human existence. 
 Unless some form of registration is
introduced when dealing starts there will inevitably grow up methods of privat3
conveyancing which will almost certainly be inefficient and will bring in their train

all the misfortunes which flow from clouded titles. 
Moreover in the early stages of
private ownership dealing should be subject to contro. if account is to be taken of
what happened in India and Burma when individual title was substituted for customary
tenure and where it was rapidly proved 
 that there is no surer way of depriving apeasant of his land than to give him a good title and make it F- readily transferable
 
as a banknote. 
 Effective control is only possible through a system of registration

and this is a further reason for introducing it as quickly as possible
 

7. It is evident, therefori, that though countries like England and Australia canthdik of registration of title merel- an an improvement, albeit a very 2.esirable one,L..,eloping countries may well regard it as a necessity, for to them it is almost 
a sine qua non of proper agricultural development. It follows that, unless a
practicable system can be devised at a reasonable cost, the peo';le of a developing

country may be denied an administrative exped-nt which is imperative to *The proper

use of their land. 
 Such a system will entail the maos transformation of peasant
small holdings from customary tenure to some form of recorded title and it is
an
operation of altogether different magnitude involving quite different considerations
from the leisurely English or Australian proces of 'first registration' effected
only when there is a transaction actually in progress, and when the cost, though
considerable and far in
excess of anything that can be afforded per parcel incustomary land, mer seem a relatively small sum compared with the amount of money 

/actually
 



actually changing hands. 
However, in this naper, I am not concerned with rogistration

of title as a whole; 
nor must I embark on the quest.lon of systematic and sporadic
adjudication, vitally important though this is; 
I must confine myself to maps and
boundaries. 
 There is no aspect of registration of title which has caused more
 
controversy and misunderstanding.
 

8. I should begin by making clear the distinction between cadastral andtopographical maps by defining what they mean though, of course, this is already wellknown to most of those who will read this paper at this Conference. I make no
apology, however, for inflicting even such clementary definitions on thou; it is
necessary if only to show that I know and appreciate their meaning or alternatively

that my version is different frcm that accepted or adopted by others. 
 Only by
precision of definition can we be sure that we are talking about the same thing  or
know just where we differ if we are not, and wherever I am able I propose to follow
the 
same procedure in regard to various other expressions such as "general boundaries",
"fixed boundaries", "allocation maps", "demarcation maps" and so on, because these
expressions 
seem tc be used in widely different senses, even by persons of the same

pr"ofession and similar experience. I have omitte "guaranteed boundary" because I
 
have never yet succeeded in discovering what it really means.
 

9. A "cadastral map", strictly speaking, is a map made to illustrate a "cadastre"which is a French word meaning "a public register of units of land with details of
 area, ownership and value compiled for the purpose of assessing and collectizg land

tax". A 'cadastre" is merely an inventory of landed property made for fiscal purposes
and it is not necessarily suppoeted by any maps at all. 
 The term "cadastral survey",
however, has now come to be widely used with reference to registration of title, and
 a cadastral map in this connection -ias not necessarily anything to do with taxation.
It is simply a map which shows how a locality is divided into units of ownership, the
particulars of which are recorded in a register. 
It should be specially noted that
physical ieatures will not necessarily be shown on this sort of map unless theyhappen to be the boundaries of a holding and, of course, the boundary shoun on the
 map will not necessarily be indicated by any physical feature on the ground. 
 It is
 
a map which a layman may find very difficult to use and as a rule only a trained
surveyor equipped with the necessary instruments will be able to translate the map to
the ground and vice versa. I venture to suggest that a licensed surveyt has a strongvested interest in such maps. They are as much a part of his stock-in-trade as are

title deeds that of the lawyer  even though we are unlikely to describe them as
 
"difficult to read, impossible to understand, Oisgusting to 
touch".*
 

10. A "topographical map", of course, is 
a map which, by means of lines and symbols,
depicts what actually exists on the ground. 
Walls and fences appear on it whether

they happen to be property boundaries or not and property boundaries will not be shown
unless they happen to be demarcated by visible physical features. 
 It is the inter
relation of maps, boundaries and physical features which is the 
crux of the question

and which will be examined in this paper.
 

!l. 
 It is obvious that it is impossible to make a register and to guarantee title
in respect of a piece of land unless it is possible to identify it with certainty or,
in other iords, to say wlat its boundary is. This is a question of fact, and howthis fact is to be indicated on the ground as 
a practical proposition, and what
evidence is to be required to 
prove it as a fact, will depend on the substantive law
applicable and on the circumstances in which the land is held or used. 
It should be
noted that the need for the delimitation of boundaries rose long before there was any
question of registration of title or for that matter of survey and maps 
- or indeed
conveyancing. 
There mst have been a recognisable boundary to the Garden of Eden or
 

Adam 

* Remark by Lord Westbury quoted in Land Registration by Dowson and Sheppard

(H.M.S.O. 1955) P.45. 
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Adam and Eve could not have been evicted: Moreover, th- definition of the parcelia just as important in unrogistered conveyancing as i is where the title isregistered and, indqed, in Tasmania (and doubtless in other Australian States too) the
survey required to support an entry in the Deeds iegister is just as meticulous asthat demanded for Torrensa title. Registration of title makes no difference in thisregard. Title is not registered in South Africa where precision of survey takes 
second place to none. 

12. 
 The first point I want to make is that we must distinguish between two quite
different situations when it 
 comes to the description of a parcel and the definition
of its boundary. 
Indeed the very word "boundary" like the word "title" has two
different meanings. 
A person may have a good "title", in the abstract sense of ha'ringthe right of ownership, without having a "title" in the concrete 
sense of a document
to evidence that right. 
Similarly the word "boundary" may be used to denote an
imaginary line which is the ascertai.nable physical limit of something owned by a
person or it may denote a physical feature by which the lia2t is 
 marked e.g. a fence
or wall or road or ditch.* 
 The vital question is vhether the parcel is delimited on
the ground by visible physical features indicating the position of the bounda/ry, 
or
whether there are no physical features 
on the ground and the boundary can only be
ascertained by reference to a map or measurement from some 
recognisable physical
feature. The Torrons system appears to 
inore the former situation and the English
system, it may be argued, does not take sufficient account of the latter.
 

13. The distinction between the Torrens and the English mapping systems sprang,
in the first instance, from the different manner in which the respective registers
were compiled, beginning in the middle of the last cenbtury. In the 7orrons systemthe register consists of Crown Grants and subdivisions of Crown Grants. When thefirst settlers arrived in Australia there were huge tracts of undeveloped land which,by law, were declared to be at the disposition of the Crown. 
The requisite parcels,
usually with straight sides and often too large to be wholly fenced, were 
cut from
this vacant land and were demarcated on the ground by driving in survey pegs or by
digging shallow trenches at turning points 
on the boundary. 
These pegs or shallow
trenches showed exactly what the grantee actually reccived and, so long as they can
be found, there is no possibility of any contention as to what was granted.
qualified surveyor prepared a plaz, -how-ing these point,3 
A
 

ed_ providing sufficientinformation to eiable any other qualified surveyor to relocate them should they belost. 
The lines on this plan did not represent any physical features, even if such
features existed on the ground, but they merely joined the turning points aod
represented the length without breadth of the geometry books. 
 A copy of the plan was
drawn on 
the grant which itself became the register and subsequent dealings were
recorded on this grant and on the duplicate which remained in the possession of the
grantee. 

be 

The same process was repeated whenever there was a subdivision. It should
specially noted that "allocation" and "demarcation" were Dart and parcel of the
 mame process. The significance of this will become clear later.
 

14. 
 In England a wholly different operation was involved when the rfjister was
started. 
 It was, in the first place, a problem of 'adjudication', Lhat is, of
ascertaining the facts from any evidence which was available. 
The title could, of
course, very seldom be traced back to a Crown Grent and there was no accurate record
of pieces of land which had been precisely cut off from the Crown Estate. 
Quite
probably there was no map of any sort. 
No 
corner pegs or similar marks existed to
pin-point the exact line of the boundaries which in practically all cases consisted
of physical features on the ground such as a fence and ditch or wall. 
 :t was a
question of finding out what were the boundaries of parcels which had existed forgejr -. tions and it was not usually known on which side of the fence or wall zhe.undary acutally lay or whether it lay down the middle; nor, in most cases, did thatreally matter; the only significant point was who should maintain the fence or wall
 

/and
 
* See Halsbury's Laws of England, Third Edition Vol.3 p.354. 
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and that did not necessarily go by ownership. 
It was a matter of agreement or L4stm. 

15. The English 1862 Act, however, requii-ed boundaries to be precisely determinedand this was one of the main reasons for its failure according to the Royal Comissionwhich was appointed'to inquire into it. The following extract from their Report is 
illuminating :

"Everyone who has had experience in conveyancing knows that, althoughthe difficulties of identifying the parcels seem to be serious and
 
numerous, yet in point of fact they hardly aver arise. 
The conveyancersitting in his chambers, or the da'aughtsiaua preparing a plan, may finddifficulty in identifying parcels of which the description varies fromtime to time. But the purcha:3er by inspection of the ground itself,
by seeing with his oenm 
eyes, and by direct communication with the
 
persons in actual occupation, is in the great majority of cases
satisfied that he is getting the land he contracted to buy. If there
is any border land over which the precise boanary line is obscure, it
is usually something of very trifling value, "nd the purchaser is
con~kent to take the property as his vendor had it and to. let allquestions of boundary lie dormant. But the Act of 1862 prevents thetransfer on these terms. 
 Peopol 
 who are quite content with an undefined

boundary are compelled to hav it defined. Jnd this leads to twoimmediate consequences, bosh nischievou:s. 'First, notices have to beserved on adjoining owners and occupiers which may and sometimes do 
amount to an enormous number, and tne service of Thich may involvegreat trouble and expense. 
 This is the first mischief. The second 
is that people served with notices immediately begin to consider
whether some injury is not about to be inflicted on them. In all cases
of undefined boundaries tney find that such is the case, and a dispute

is thus forced upon neighbours who oniy desire to remain at peace'.
 

16. It was the publication of this ioeort in 1870; 
which led to the adoption of
what in the English Act are called 
'general boundaries". These are regarded with
sane scorn by adherents of the Torrens system, and indeed, despite their evident
successfulness in ngland, are unwisely attacked 
 by Dowson and iheppard who call them"a euphemism for uncertain boundaries".*1 Unhappily this conveys quite :hs wrongimpression. A "general boundary" means that the exaot line of the boundary has beenleft undetermined - "as, for instance, whether it includes a hedge or wall ard ditch,or runs along the centre of a wall or fence,
it 

or its inner or outer face, or how far
runs within or beyond it, or whether or not the land registered includes the whole
or any portion of an adjoining road or stream".*" The English system m'es it cuite
clear where the parcel is situated and on the ground 
 there will. be no uncertainty atall as to what the boundaries are, for they are clearly visible and unizizak.ablephysical features. These features show the general notline of the boundar- but doindicate the exact location of the line within the breadth which such physicalfeatures nece.sarily possess. That is what is meant by "general boundaries". What
 to the purist may appear slovenly imprecision is in fact the soundest co.monsense.
 

17. A striking example of the practical value of tihe General Boundaries .Je isafforded by the cellars under the pavement which are a common feature of Londonhouses. Without the rule a ipecial survey would be recuired in each such case andwould cause great expense and inconvenience to no usefl1 purpose. It is worthwhilespending a moment or two to consider just what this means. How would it help anybodyto require the owner of, say, a five storeyed house with basement built in a terraceabout a hundred years ago to produce a plan purporting to be accurate to a tenth ofan inch showing not only the cellars under the pavement in front, but also particularson each floor of re-entrants or overlays which are a usual feature of terracebuildings? The exact line of the boundary at the back, possibly into some sort of 

/well 
* Land Registration by Sir Ernest Dowson, K.B.E. ard V.L.O. Sheppard, Colonial

Research Publication No.13 H.M.S.O. 1956, p.125. 
* English Land Registration Rulei 1925, r.278(2). 
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well and with nooks and crannies at different levels, could not be precisely
determined without an izrense amount of investigation which might excite dispute andis -f no possible use to an owner who hopes that the house will stand for the rest ofhis lifetime at lea~t. Yet this is the sort of plan which is required in NeA Zealandon the conversion of a title "limited as to parcels". Again it was a Torrensenthusiast who decided that this sort of plan was needed to support a register of titlein Zanzibar town and, because it was impossiblo to produce it at reasonable cost andwithout endless dispute, the landowners were denied the benefits of registration oftitle, even though there was already available a map of the order of that wLichillustrates the London rzgister with such proven success.
 

18. The topographical map which supports the English Register is in fact a copy of
the Ordnance Survey Map. This only depicts physical features and, of courso,accordance with ordinary in survey practice a line which indicates a wall or fencerepresents its centre-line irrespective of who owns it. The Land Registry marIs bycoloured lines those particular features which actually constitute the boundaries ofa parcel. No dinensions are shown on this map and, as the thickness of a line on itat the town scale of 1:1250 represents a foot on the ground, it could not be used forprecisely re-establishing a boundary which had wholly disappeared in areas whereinches, let alone feet, really matter. From it, however, even a layman can easilyidentify with certainty the physical features which delimit his property; the mapoperates as a signpost to them and tacy will be readily racoGnisod when they areseen. This is all that is needed, for if there has been occupation for twelve years,these physical features are, by virtue of the Limitation Acts, the boundaries in lawas well as in fact. The law of prescription and limitation is a vital part of thewhole matter and I will deal with it separately later. 

19. It should be specially noted that if an owner wishes to have the exact lineof his boundary ascertained within the general line, provision is mase to enable himto apply to have his boun6ary "fixed". iien this has been done and recorded by means,of a plan, the plan will be deemed to be conclusive evidence of the position. 
Such a
plan will indeed have more weight in law than the plan accompanying the Torrens
certificate. However, this process is so expensive and serves so little usefulpurpose in practice that today an application for a boundary to be treated as fixed 
is almost unknown. 

20. The Torrens maps are quite different from those which illustrate the Englishregister; in effezt all boundaries are "fixed" and the map shows every relevantdimenbion. For example, dimensions on certificate plans in Aucklard are showm to1/lCOTh paitt of a link; a link is not quite 8 inches and so 1/100th part of it is lessthan 1/lOtn of an inch. This would appear to be very convenient for ary landownerwho wants to know the exact dimensions of his plot - and most landownero :.skedwill say that they want such measurements. it is also possible for, a -ni surveyorto use the map to re-establish a boundary mark with a very high degiree of accuracyand this is another apparent advantage which any landowner will say he w-ts to have,but it should not be forgotten that if this is done officially, as it 3hould be, by alicensed surveyor it will be a very expensive process costing, maybe, something of theorder of the original survey and I have been informed that, if as sometimes happens,a boundary peg originally emplaced with such expensive accuvacy is removed(for instance, when bulldozing a road) the owner of the plot 
 (or even the driver
Qf the bulldozer) will merely stick it back again more or less where it appearsit ought to go with no more ceremony than would his counterpart in England where thepeg ias no hallowed significance. Moreover even formal replacmaent by a licensedsurveyor is apparently nothing like as conclusive as might be imagined. A formerNew Zealand Registrar-General writes:- 1'4here the pegs have been shifted or havedisappeared it is difficult to get any two licensed surveyors to agree where the pegs 

/were 
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were placed originally".* 
 The point to be kept in mind, however, is that such a map
can only be drawn if the exact position of the boundary has in fact been precisely
determined and this, 
as has already been explained is neither feasible nor necessary
in respect of parcels which are already in existence on the ground as distinct from

parcels which are being newly laid out.
 

21. 
 The Torrens map appears to ensure quite fantastic accuracy and this induces
in the Torrens adherent a completely different attitude 
no mind from that of the
English landowner, who has no figures at all 
on which to base a claLm. Yet oddly
enough, there seems 
to be no 
such thing under the Torrens system as a "guaranteed
boundary" despite the fact that many of its supportors fiercely argue that this is
one of its greatest advantages. 
 The plan recorded on the To:rens certificate of
title, for all its detail, appears to be no differert in its legal effect from thatwhich accompanies the Znglish land certificate. 3oth are used only for the 7arpose
of directing the proprietor to his boundary on the ground; in the Enish case '-ashould have little difficulty in locating for hlmself the physical feature wnichdemarcates its whole iength, wheroas in the Torrens system he will recuire a licensedsurveyor to locate the specific points *y joining Which the lltmainary" line of hisboandary is determined, but the marks which indicate these points must actually befound in the ground. It is well establisod by decided cases that a parcel of landdescribed in a certificate of title *-ean; the parcel of land marked out on theground by pegs, th. position of which is ; own (correctly or incorrectly) on the plan.*The parcel of land so referred to is tie ::arcel Df land actually pegged and is notthe parcel wnicn would have be-n :fgged pegs been placed wr.orethe had tne planindicates that they should been %Z•dhav0 paced, tc lin Xew,.e Zealand tn is su ccinctlysuzmel up in the phrase "pegs are maramount to plans" but one cannot hl-j reflectinghow much more sensible taud convenient to lando'wners is the anlsh practice of making Ivisible boundaries the dominant factor. 2ontinuous boundaries of tr.e nglishare naturally much easier to find t'an single points 
sort 

markd by buried urey :arks,,and even wnere whole buildings were blown utp in t;-e London blitz enough of tinefootings remained to show the Tarcl boundaries as indicated on tne R-gistry map. 
22. I have indeed never yet discovered tnybody who could define for me the meaningof a "guaranteed boundary" nor, more signs-.cantly, have " been able to discover underthe Torrens system any claLm for compensa.ion which has buen paid on the grounds thatan area or other measurement was wrongly shown in a certificate or title, though there
have been long and bitter disputes between neighbours alisLng, sometLmes, 
 from the
fact that the measurements in their respective certificates were at variance.
 

23. There is a Tasmanian case wiich a .irably illustrates zkiS 3oint.is
cautionary tale it cannot be too widely 

As a 
mown. The diagram on a certificate of titleshowed a frontage of 154 feet 6 inches 
on to a road though, as was later found, the
actual frontage on the ground was only 153 feet 9 Inches i.e. 9 inches snort of whatwas shown on the diagram. The proprietor sold 79 feet 9 inches of the frontage to
A and a certificate of title was issued accordlingly. Later on 3 became the registeredproprietor of the residue of the land which was shown on 
the certificate of title as
having a frontage of 74 feet 9 incihes. 3 then proceeded to build on her frontage
of 74 feet 9 inches as shown on her cert.ificate, but of course when A measured is79 feet 9 inches from the other end, ne found th.at she had built on what appeared tobe 9 inches of his land and so he demolished that part of the building which stoodon it. B raised a case against him for demolishing the building and lost it, theHigh Court laying down the obvious principle that, where si' oh a deficiency existed,
 

/it
 

* The Land Transfer Act 1952 by E.C. Adams (Butterworth & Co. (Australia) Ltd. 1958) 
p.350.
 

* Stevens v. Williams (1886) 12 V.L.R. 152 
*** Dempster v. Richardson (1930) 44 C.L.R. 576 
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. ,Su'e y the proprietor of the "residue". She then brought an action±u_:jt the Assurance Fund based on the erroneous dimensions shown in the certificat'rof title, and she lost that too, as 
the high Court held that the error was made, notby the Recorder of-Titles, but by the previous registered proprietCr, who had
purported to transfer more land than he actually had. 
 It would, I suppose, indeed
be strange if the State were compelled to pay compensation for the lose of land
which had never existed, but surely the whole incident was solely due to the error
in the diagram and what can a "guaranteed boundary" mean if 
a landowner cannot
completely rely on what is shown on the plan which is actually drawn on his land
 
certificate?
 

24. 
 This case, however, will be viewed with amazement by anyone accustomed only
to the English system. It is obvious thiat it could never have arisen if proper
attention had been paid to the marking of the parcels on the ground. 
A and B werebuying land, not a diagram, and any system .;ich purports to 
as3ume (or induces
registered proprietors to assume) that a diagram 
can be an adecuate substitute for
inspection on the ground can be, 
as this case shows, very expensively decaptive.
If the boundary between A and 3 was not clearly marked on the ground, zeazurament
and agreement were imperative before the diagr=m could be relied on. 
in the event,
what appeared to be accurate measurements proved to be an expensive trap because B,to the tune of two lost law suits in the High Court, found that it had mArelydeceived her in a 
way which would have been impossible if she had regarded the
diagram only as a "signpost" to some 
..ark - and preferably an obvious and visible
mark- on the ground. The so-called ",uaranteed boundary" was 
 just a snare and 
delusion.
 

25. It is not surprising to find that Curtis and Rioff say: "The Torrens systemcontemplates that all titles will be sup orted by a meticulous survey but anyEnglishman who questions the wisdom of his native rules for general boundaries would
do well to study the vast labour and expense and multiplicity of disputes that are
born of too nice a regard for this question"..
 

26. I shall be glad if anybody can tell :_e what possible useaft purpose itserved to require a proprietor to have drawn (doubtless at very substantial cost)a map enabling his flat to be described as 
"all that piece of land, delineated and
coloured purple on the map in the margin as lies above a height of 85.35 feet above
the datum for levels adopted by the el-ourne and.. :etropolitani Eoard of Works and
below a height of 95.55 feet above the said datum". To refer to a block of air as
"a piece of land" eTemplifies legal absurditr too, and the application of land law
to air (or even, as in England, to 
the :'oors of tne buiidings which, though more
solid than air still have none of the indestrUctiblo permanence which is the
essential and unique characteristic of land) 
can only produce difficulties and
anomalies in the future. 
 This elevated parcel, or stratum as tney call it in
Australia, can not be pegged, and this alone will be new material for legal argumentwhen the experts disagree, as they doubtless will, as 
to its precise position inthe air. Happily, however, in Australia (or, at least, in Iew South Xales) they havenow solved the problem of the sale of the freehold or fee simple of "la-o .iich 
is
such a feature in modern cities where there is multi-storey develo:Zent. 
7-..ew
South Wales there is an admirable Act called the 
" nveyancing (Strata Tiles) Act 1961
and this will repay study though, incidentally, a Scotsman w. tell you tnat theproblem was solved in Edinburgh more than a century ago by the system of appointing
 
a "factor".
 

27. 
 There is another point I should mention in connection with an "index map" or
"general map" and which distinguishes it from individual certificate plans sk-:rately

prepared. Tiv.,re can be no "overlaps" or "gaps" in individual planr .... are 

/prepared
 

* Registered Conveyancing by Curtis and Ruoff p.12. 
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prepared merely by outlining parcels 
on 
such maps. It is like cutting a jigsaw
puzzle out of a picture: obviously the pieces must fit when put back into the place
from which they were cut. 
But the piecus will not necessarily fit if they have not
been cut from the same sheet but have been 
.ujaratdly and independently prepared,
and gaps and overlaps are by no means ufl~nfn.Ln it comcs to piece together plans
which have been drawn at different times by different surveyors. 

28. In comparing the English and the Torrens systems there is one situation whereit might be thought that they would moot 
on common grcund. in the case of a buildingestate there is no question of old established boundarios. When an English buildingestate is first contemplated i. is just as devoid of marking on the ground as its 
counterpart in Australia - or anywhere else for that matter. 

29. The Torrens approach, of course, is that it is merely another subdivision
and it must be pegged and surveyed just like any other subdivision. indeed
Australians want this done because they frequently buy vacant plots and wait for years
before they build on thum; they like to think of them as being safely pegged out on
the ground and backed by an accurate zap. 
In any case tne developer is prcbably
making big money out of his subaivision ind -here is no reason why he should not payfor the new maps and survey. It is all very7 runsible if in fact this high standardof' survey is needed for making maps 
of the order of the ordnance survey and is used
for that purpose. 
 If full value is really being cbtained from this work there is
nothing more to be said, but if it is 
too elaborate, 
or is being wasted or duplicated,
then something may be 
gained from a study of the English practice.
 

30. H.2. 
 Land Registry/ has devised a special procedure for building estates. as
the visible physical boundaries 
on which the Englisn system of registration reliesare 
lacking. The developer is encouraged to submit two copies of the 
estate layout to
the Registry for approval. The layout plan must be accurately drawn to scale
(not smaller than 1:1250 and usually I:50), but it does not have to be drawn by
somebod with special qualifications, for the 
"licensed surveyor" who ac-e may prepareplans for legal purposes in many overseas countries does not exist in 24.land. 
The
Registry checks the plans, by using .acn and, if satisfied zhar tho la,..out does notinclude land which extends beyond the boundaries of the land c',nc by thc developer as
shown on his title plan, approves the plan and returns one copy to the developer.7-ansactions can then be arranged in res-cct 
of the plots as shc7:n and aumbered on the
layout plan, but an instrument of transfer, like any other transfer of part of a
registered parcel, must be accompanied by a plan of the pact 
to bG transferred. This
'transfer plan' will usually.be a printed copy of the 
layout plan with the relevant

plot outlined in a distinctive colour.
 

31. In the meantime, as 
the estate develops, the Ordnance Survey is constantly
brought up to date and whenever it shows that development has differed from the estate
layout plan, the Registry takes up the zatter ;ith the developer's so'zcitor and
requires an amended layout plan to be submitted. As the English practice is to buy a
ready build house rather than the undeveloped plot popular in Aus-ralia, the Ordnance
Survey map is usually available for use in the preparation of a registr-y plan based onthe transfer plan but where it is not the boundaries are plotted on the registry planfrom the transfer plan. The registry plan in the latter case will be marked as 
'subject
to revision on survey' and on revision of the Ordnance Survey map 
a new registry plan

will be substituted.
 

32. The whole emphasis in this prccedure is on the actual development on the ground
and should a survey plan show that this differs from the transfer plan either the
fencing or the transfer plan must be altered so that 
they accord. In England people buy
land, not diagrams, and what they buy they must indicate 
on the ground by boundaries
effective enough to be observed by their neighbours; the buried peg or concealed boundar5mark has no place in this system. 
 I feel sure that there is a lesson in this English
practice noV only with regard to building estates but with regard generally to
 

'allocation
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an d-their-relation-to-tho- - , . -. -	 e- str T-lap -(i t- ap w__, .e . ---support the Register). The English building 	 e . estate layout plan isA 	 merely an allocationplan, but transfer plans based on it are successfully used as auntil iuch time 	 basis for registrationa..a plan showing actual development can conveniently be tubatituted,for it. Incidentally the major part of the cost ftbringing the Or Pconstantly up to date in 	
e " ; : ...respect of' registered building estates is borne by theLand Registry and the balance by the Ordnance Survey Department.the developer and. I 3onow an Australian Registrar who has 

It is not borne by
question~edprocedure because 	 the EnglishOf it Cocst to public funds. But it mustOrdnance Survey 	 be kept in mind that themap is used by a multitude of people for allmust be brought up sorts of purposes. Itto date in any case. Its use by the Registry kills two birds withone stone. Can the same thing be said for a cadastral map made and uaed only for purposes of registered title? 

Part II: Prescription and Limitation 

33. At this point I propose to say something about the law of prescription andlimitation because it vitally affects maps and boundaries. It is 	, key factor inregistration of title, though this is not always realised, perhaps because, like somuch of English land law, it appears difficult and complex, and its principles andthe reasons underlying it notare clearly understood.. 

34. Prescription is the name given to the legal rule which enables a right or titleto be gained by lapse of time. It is either (a) positive i.e. long ?ossession confersa positive title or (b) negative i.e. the title 
obtained arises merely because the
real owner has, after'a certain length of time, been barred of his remedynot pursued it within the time laid down by 	
because hehas statute. In English law "prescription"(by which is meant only positive prescription) is confined to the acquisition Of sUchrights as easements and profits and is firmly dstosfl wherebtitle 
to the land itself,1isobtained by "adverse po~seeion". 
This negative approacWwhereby the rightful owner merely loses his rights because of hisnegligence inasserting them makes the matter more complicated than the positive approach of,example, the Sudan law 	 forwhereby peaceable, public and uninterrupted possession withoutthe permission of any lawful owner actually confers ownership. 

35. However, whether negative or positive, it is generally agree aby writers onEnglish land law that "some 'such principle is necessar-y to everyProfessor.Cheshire, for example, having said "It is an evil that 	
system of lawh'* and 
a perso. .whohaswrongfully seized land belonging to another should be allowed to keep the land againstthe true owner but it would be a greater evil if a dispossessed owner were allowedafter any interval of time, however long, to commence 'proceedings for rocovery'4* g eon to quote a remark of Lord St. Leonards 

limitation have 	
made in a case in 1852: "All ,Zatutes offor their object the prevention of the rearing up of claims at greatdistances of time when evidences are lost: and in all well regulated countries thequieting Of possession is held an important point of policy". 

36. 	 Indeed the whole principle is so generally accepted and seems so logical andirrefutable that it is difficult to understand why it was every supposed thatregistration of title had a special quality which somehow invalidated the law oflimitation. Despite its negative form its true purpose is not owner but to 	
to punish the negligentquiet possession and so far as the man in possession is concerned it 

/can
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can 	make no difference whether the title of the real owner rests 
on 	a register of
title or on ordinary title deeds which may be just as good evidence of his legal
ownership. 
Yet in the early days of land registration in England "indefeasibility
of 	title was" in the, words of Curtis and bioff "1worshipped with such idolatry thatthe legislature made it at first impossible (Land Transfer Act 1875, s. 21) and lateron, extremely difficult (Land Transfer Act 1897 s. 12) for a squatter to obtain a
title by adverse possession against a registered proprietor".0 It 
was not until 1925
that the law was altered to recognise that registration of title should make no
difference to the law of prescription and limitation.
 

37. 
 Much the same thing also happened under the Torrens system. 
 The original
South Australian statute in 1858 made 
no 	mention of prescription and limitation, but
as 	soon as 
this omission was noticed several of the Australian colonies and also
New Zealand enacted a provision specially excluding the operation of the statutes of
limitation in respect of registered land. 
Victoria was 
the fi-st of these colonies
to 	discover how unwise 
the gold rush 

it was to abolish so sensible a law, for land abandoned afterremained registered with indefeasible title in the names of 	persons whocould not be traced and it was manifestly absurd, 
as 	well as very inconvenient that
there should be no possible way for those occupying the sites to obtain title. 
 The
law in Victoria was 
therefore xiunendcd 
to 	provide for the acquisition of possessory
title, and Western ;sItralia followed suit. Tasmaia, which with Queenslandorigiraly remained silent on the subject, 
had 

ltur adopted the Victorian amend-ment; and,in 	1939, South Australia made a partical 
 toncosionto 	the Statute of Limitations.0*
In 1963 New Znaland surrendered and amended its Land Transfer .'ct 1952 to allow
limitation to operate in respect of registered land and now only 
 uw
its offshoot, the Capital Territory of Canberra) 	
South '.'ales (and

remain obdurate in -stralia. 
38. 
 However, several other countries still artificially protect registered title,
e.g. the I-alayan Lard Enactments provide that no title 
to 	land adverse o or inderogation of the title of the registered pronrietor shall be accuired W' 
any length
of 	possession or by virtle of any ±.tjitation enactment, and the Sazawak lad.ccontains 
a similar provision. Curiously unough 	

Code 
it 	was also introduced into theBritish Solomon Islands in 	1957 by a drafta,.an (,who, orought up in Eglish lawEngland, should have -,nown better), 	 inbut their Ordinance has now been amendedprescription to operate. 	 to allow
In 	Singapore, Baizman, a 'New South *elsb,an, followed thcSouth Australian line of partial concession when he drafted their new Or4iaance in
1956. 
 So it will be seen that there is still a body of opinion which considers that
the 	mere fact of registration of title and the provision of a good map can makeunnecessary a provision of law which has been found essential in most civilized
countries and is of very respectable antiquity, for it is the 
'usucapio' of Roman law.
 

39. It is unfortunate that the term 'land stealing' has often been associatedwith adverse possession, for usually there is no dishonest motive at all, and the
original occupation arises from misunderstanding or mistake and not from aWy deliberate
taking of somebody else's land. 
The most useful, and indeed the most coz.mon,
application of the doctrine of adverse possession is in stabilizing occupation lines,
where genuine error has lead to a comparatively insignificant change in boundary which
no one would think of disputing unless incited to do so by meticulous masurement and
talk of guarantee. There will be no 
such incitement if the rule is that occupation
in 	due course 
confers ownership for, when the prescriptive period has elapsed, the
physical boundary delimiting on the ground the 
area actually occupied becomes the
boundary in law as well as fact,in and so a claim can no longer be made years aftera boundary fence has been inadvertently erected in the wrong place unbeaown to
either owner. 

/40. 
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40. This rule is clearly also of great practicl convenience to conveyancers, forit means that they can safely accept the boundary they see on the ground withoutrequiring expert survey corroboration that it exactly corresponds with the layoutshown on 'the registry plan and denarcated by pegs or other concoalr:d ar:s which mayhave disappeared or will be difficult and .q-,onsive to find. It will orly btenecessary to have recourae to the tape whore there are no physical bounda'ies on theground or wheru such boundaries have not stood sufficiently long.
 

41. The significance of this point is well illustrated by a case in New Zealandwhich is often quoted." A man owned two contiguous building plots which were shown
on the Register as 
two parcels though on the ground they were a single unit of property
owned by one person. On this property the owner built a house whi ch thoughc,he to be on one 
of the two parcels as described on the Register. In due course the two parcels
were sold to different personn. One purchaser bought the house and the land thatwas fenced off with it, and the other bought the vacaLnt land on the other side of thefence and house. Each bought what he saw and neither got more or less tian hobargained for. However later on, survey (at '4hoso behest and for whr.t reason or
 purpose is not recorded revealed that the dividing 
line of the original property was
not where the parties had believed it to be at all material tines, but actually laythrough a room of the house. 
The court had no alternative but to say that tilis wasthe boundary, Zealand the law,for in New that was and tie author of a handhook for
tie use of survey students which 
that 

I bought in Auck.land in 1959 cooplace-itly remarks

this case "shows how necessary it may be for a pirchaser to have a survey made,
even though the Land Transfer Office ma:, not require one".* A prudent prchaser wastherefore compelled to incur a considerable expenditure in calin 
 for a survey to
show that what he saw on the ground accorded exactly with what was shown on the plan. I
must be forgiven if I say that this might be good news for aspiring surveyors, buT was
not likely to be so welcome to landowners. This position, of course, dcsz not arise
where the map only indicates a visible physical feature which is tile boundary in law
 

as well as in fact.
 

42. 
 In fact, the operation of the law of prescription (whether positive o.
negative) in developed areas where boundaries are physically fenced or walled has the
effect of subordinating the certificate plan to whatever has existed on the ground
for the period of prescription or limitation (which is twelve years under Englishlaw), The cadastral map of New Zealand represents imaginaryj lines joining pin-pointsin the tops of survey pegs hammered deep into the ground, -,ay be half a centuiy or more ago, and it wholly ignores the walls and fences actually enclosing the parcelswith which, indeed, the imaginar~ lines may not be coincident. But since the change
in law in 1963, how long will this sort of ghostlike grid serve any useful -:upose7As soon as 
the boundaries on the ground, h.ave by virtue of the law of prescription,

become the boundaries as asin law well in fact the only map which will properlyillustrate the register will be a topographical map and the original certificate

plans with their precise dimensions will no longer override the occupational

boundaries if they are different from the-. The whole situation has been zzarsformedand no doubt something less onerous in the way of certificate plcns may be a
 
possibility.
 

43. Bub it is not only in New Zealand that something less onerous is iLdicated -nor is it only in respect of plans required for registration of titlc. The same
meticulous survey is found in Africa and where title is not even registered. I would
suggest, for example, that when a plan, with dimensions shown to one hundredth part
of a foot costing more than £30 in fees (subsidized at that) is required to support
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6 



13. 

the grant of a mosque site in a village whore land is cheap and precision relatively

immaterial, and where the boundary is unlikely to be moved and it will not really
matter if it is, there is scope for new thiinking if we are to maco the best use of
 
men and materials in. the survey field.
 

44. To emphasize this point, I have attached as Aoend A a note (not written by
me) on the adjudicuation of title in a village whose identity I have, I hope,
suitably disguised. As Appendix B I have attached the sup or-ijrn 
 man. Any practical
minded person who is interested in the subject and can spare five minutes to study

this note and map will find food 
 for reflection in the a:)parent uselessness, not to 
mention the costliness,of this operation. 
It is not, as one might suoooe, somecurious survival from the past but was done within the last aight years or so and the 
same procedure still continues. To contrast with this map I have attached as
Appendix C a section of a map of a place where existing physical features have for

long indicated property boundaries, just as they did in the village of Blank. This
 
map was sent to me as being suitable for the -urpose of illustrating a register of
title. Incidentally it was sent by a :;cw Zealand licensed surveyor. 

Part ill: The :eynya Reristered Lan Ast, !C6 

+5. Kenya is a useful country to study not only beczuso, as 7 have already said,it affords the most outstanding exasple o' t".o use of registration of title for the

conversion of customary tenure to individua-l title, -uw also because it is a
 
country where the Torrens and English oystc:zs exist sidec by side. ThQ Registration
of Titles Ordinance 1919 introduced registration of title in the Torruns form, but
 
the Native Lands Registration Ordinance iW9 whi.h 1'130sedto convert cstomary

tenure to individual title was based on the nish oystem, 
 particularly Lin respect

of mapping, and so in the Registered 
L-nd ;ct i963 wh-ich nas unified the t,;o systems,

though many of the titles under the icgiz tration of Ti!es Act have not y'et been

changed over. I attach, as Appendix D, Divi:ion 3 of Part 1: of the teistered LandAct 1963 (and as Appendix E comparative extracts from the latest version recently drawn
for the Turks and Caicos I-Lands). :his Division is entitled 1:aps, ?arcels ara
 
Boundaries and deals with tne suoject more coia.rehensively and systematically than
 
any other Registration Act or Ordinance with which I 
 an familiar. 

46. 
 The Toircns type of precise individual plans was established in *:enya earlier

than the Torrens system itself, for it was introduced by the Land Titles Ordinance
 
1908 though the General eap syoten would -ave been infinitely nore praccical for the purpose of the adjudication of title on the Coast for which that Ordinance was intended. 
The Torrens type of plan was also natura..y adopted for the Crown Grant system under
the Crown Lands Ordinance 1915, as this was precisely the sort of system from which
it originally came, and for which it is entL-'ely appropriate. :C was, of course,
automatically used when the Torrons form of registration of title was introduced in 
1919.
 

47. It was, nowever, neither desirable nor, without great delay and eaxense, wasit possible to use the Torrens systen of zcjging and meticulous survey aheit came 
to the corwersion of native customary tenure. Thera were far too many s:.;L parcels.
In any case use and occupation were the principal objectives and the Precision 
marking of corners by concealed marks would have h-d none of tne practical advantages
of the visible continuous boundaries which a-c so Much more useful to anybody
occupying land. Such boundaries ",,deed ,ere them.;selves an integral part of the whole 
scheme, because enclosure - that is the putting in of proper fences 
- was as

essential to improve agriculture as it was to mark boundaries for the purpose of 
title. There was not, of course, any difficulty in determining the exact line of 
the boundary as, on consolidation, new boundaries were laid out just as in the case 

/of
 



of a Crown Grant, and so the English difficulty of ascert-ining the precise line of
the boundary did not arise, nor did it e.en arise in practice in respect of the 
original fragments, for these were pointed out by the owners with remarkably little 
dispute.. It was intended that the boundaries of the new holdings should be demarcated
in length by physical features (oainly growing hedges) and these were to be the
 
boundaries in law as well as in fact on English lines. it was th-ought that, as soon as the boundary fences had grown sufficiently, aerial photography would enable a 
similar to the English Ordnance .urjey, to 'e produced 

map, 
quickly and cheaply. In the 

meantime, if the promised titles were not to be disastrously held up, registration

had 
 to proceed on the strength of the original 'allocation iaps', which were the maps
drawn to indicate how the njw consolidated parcels, replacing the framented holdings,
were to be laid out on the ground. These maps wore not drawn under the aegis of the

Survey Department, nor did the Survey Zepart'-ent assist in the actual demarcation on
 
the ground.
 

48. in the event, however,- aerial :hotraphy proved more difficu't and much
 
slower and more expensive than had been e3ced. By no moans 
 all the boundaries 
became air visible at the right moment,; ..e hedges died, an some were rever rat in
 
despite every effort to enforco the fencing policy; much ground survey 
was alwayis
necessar- (which enormously increased the coss) and there was not the staff available. 
By the end of 1965 less than a third of t.c i million aces of land registered had
been 'finally' mapped and in the settlme nm, here was a back.log of a million 
acres.
 

the of original the :izziom "t49. On subject the Law-amce observed: 1a;s was 

was inevitable that in the early days of Z.;a cras:; :roge-ame not al the work was of 
even qualit , nor of coursoe was it of uni'orm pattern. iUevertk-elzs, not a the work, 
even at that ti-,e, was bad, and some of it was cuite good. '.uci of the very early
work has been re-flon and fIna massm7e src>&2h. have ."ad pointed out to us 
examples of very bad cases, but in ad-judciiation secions selctcd at.'arsoz 
comparison of acreages computed on orelimlnazy and final plans revealed a ':ery small 
number of significan6 differences, cortainly not enough we would thirnk, to justify 
the very considerable cost of re-inapping".

50. Their Report went on to say: "For fut'-e work in consolidation areas we
 
consider that with the 
 Survey of iefoya re z;-onsible for the laying out of plots on the

ground, with a tightening up of 
 the survey mthods and more supervision and checks,
 
a map can be produced in the first place 
which is culte adecuate for registration 
purposes and to assist with any subsecuent :e-iocation of boundaries and the survey

of subdivisions".
 

51. i have quoted this in e:tenso bec[ause i believe that the crux of the whole 
problem in these schemes of develo-,ent or redevelop-ent of customary areas is the 
relationship between allocaTion maps and demarcation. Torrens type survey recuires a

licensed surveyor to peg out the parcels as sholwn on the alccation plan and then to 
survey the pegs as actually emplaced in orde-r to produce a certificate plan. In my

experience in the Sudan, for exozmple, 
a frontage of, say, 100 metres precisely

surveyed and marked on the ground by boundary Stones could not be sub'dividcd on the 
register fnto five plots each with a frontage of 20 metros and so made available for
disposition without first pegging each plot, th'ough the pegs were likely to disappear

before development was begun end would then have 
to be replaced by thQ sane process
of formal survey. The equivalcnt of the layout plan approved by H.M. Land Registry 
would have saved the first survey which in practice served no useful purpose unless 
development was imminent. in the English system, as we have seen, the Ordnance Survey
is constantly revised as development takes place. In the context of the Kenya 

/Settlement 

The Hission on Land Consolidation and Registration in Kenya, 1965-1966
 
Ch. XIV para. 13. 



Settlement Areas the equivalent of this would be ground survey as boundaries are put 
in. the allocation map (i.e. layout plan) being corrected if needs be, but used 
meanwhile for the purposes of registration. In dngland there is no attempt to
 
finalize the whole matter at once as is envisaged in the Kenya 'refly' technique.
 
Clearly.there "s something to be learnt from this.
 

52. In any case, however, the original .-
Honya procosos, though conducted by
'amateurs', hae produced acceptable results, and may suggest to the 'professionals' 
ways in which this vital part of the procedure can be speeded up and made more 
economical. Indeed this seems to me to be the greatest challenge to the practical 
surveyor in this field at the present time. The allocation maps must be so 'adjusted' 
at the time of demarcation that they will adequately serve the purpose of registry
index maps, and this must be done at sensible cost and within the capability of 
available staff. It requires ingenuity and oommonsense, and above all, a real 
knowledge of what the maps are wanted for. 

53. This, therefore, brings us immediately to the purpose for which the plan is 
used in the Registry. The Lawrance Mlission say (Chapter XIV paragraph 22): ".Maps 
are required by a registry firstly to identify on the ground a plot shown on the 
register;* secondly, to assist in the re-location of a boundary should it be moved 
or lost; thirdly to enable subdivision to be effected; fourthly for the calculation 
of plot areas". 

54. The first of these requirements is obvious and needs no ccment, but it is 
in regard to the second that there is the greatest need for a proper appreciation 
of what is involved administratively. 'he very word "locate" (and so "re-locate") 
is another of these ambiguous words. It can mean (a) "to find thu oosition of 
something" or (b) "to put something into position", and there is obviously a wealth 
of difference between (a) finding somethinF,which actually exists like a fence or 
wall (or even the traces of a fence or aall) and (b) putting back into place a 
boundary which has wholly disappeared or pe2rhaps was never demarcated. The English 
Ordnance Survey (and so the map which supports the English register) i3 of such 
quality that it will enable the physical feature it depicts to be 'located' (i.e. 
found) with certainty and to be 'relocated' if that merely means to find that
 
physical feature again, but as I have already said (para. 18) it would not enable a
 
boundary which had wholly disappeared to be relocated (i.e. re-established or put
 
uack into place) in the same way as would the Torrens type of deed plan with its
 
precise dimensions.
 

55. Thus it was obvious that where the Torrens and the English systems met, as
 
in Kenya, boundar-y relocation might be confusing and, therefore, the Kenya Act
 
dealt with the point specifically. It enables any "interested party" to apply to
 
the Registrar "to determine and indicate" the positiun of an uncertain or disputed
 
boundary and expressly provides that the Registrar "may receive such evidence as he
 
thinks fit", thereby indicating that the Registrar may use other than survey
 
evidence, if he wishes. This puts into formal terms a useful and convenient service
 
which is provided by the Registry. It must be distinguished from an application
 
to "fix" a boundary in the English sense** for which provision is expressly made in
 
the next section of the Kenya Act and it has no exact equivalent in the English

system. The re-establishment of a boundary mark under the Torrens system would be
 

done by a licensed surveyor and would not be part of the Registry service. The 
provision that no court shall entertain any action or other proceedings relating to 
a dispute as to the boundaries of registered land is derived from Cyprus** where
 
the land officers were frequently required to indicate boundaries because unlike
 
Kenya there were no marks on the ground and landowners were in constant need of
 
getting them indicated by some impartial person.
 /56. 

' Cf English Land Registry Act 1925 s.76 "... and the field plan, if any or general
 
map shall be used for assisting the identification of the land".
 

• See para 19 above.
 

"" Cyprus Immovable Property Law s. 58(1). 
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56. In Kenya, howevdr, it appears that there has not been much "uncertainty or
dispute" about the boundaries of registered plots and, if the proof of the pudding
is in the eating, it is particularly significant that the Lawrance Mission were
 
able to discover 
 less than twenty cases ,wnore the services of the Registrar had beensought to relocate.a boundary, though it is same ten years since registration was
 
starved in the customary areas and there are 
about 275,000 parcels on the register
(excluding township plots). 
 Even where 'final maps' had been produced to replace

the original maps, it is instructive to note that the Registrar did not seek
 
professional survey assistance to relocate the boundary. 
 In no case does there 
appear to have been any great difficulty and this aloia Ls strong ground for assuming
that the original maps are adequate for the needs of the Registry. At least there 
is no evident justification for replacing them, not even if it would cost only
20 cents an acre 
instead of something of the ordp:: of 20 shillings. The functioning

of the Registry has in no way suffered from thrir use, and this is the only sensible 
criterion. 

57. The third requirement of the Registry - to enable subdivisions to be effected 

brings me to the wholeqaestion of 'mutation' (i.e. an alteration in the boundary of
 
a registered parcel) and to replanning which involves mutation but, for the purpose

of this paper, I think I need say no more 
than ta.t if a system of registration of
 
title is applied to an area before any necessary replanning or parcel re-arrangement

has been set in train it may have 
the effect of fixing a bad pattern of land holding

which will obstruct good land use, 
and it may fix it almost indelibly because the
 
cost of effecting individual mutations throuegh formal registr-y procedure, and the

difficulty and delay in getting them done, will inhibit change instead of facilitating
 
it.
 

58. It should be noted that if a boundaryI is changed, in effect a new parcel is
 
created: this is given a new number and the old number is not used again. 
 This
 
system of 'unique numbering' is 
a useful safeguard against duplication and confusion
 
and is to be preferred to subdivisions of the original number which is a practice

followed in many countries. 

59. In fact the system of numbering now followed in Kenya can be strongly

recommended. A parcel is described by reference 
to the registr-y map and there are
 
no special title numbers. The name of the registration section, block number (if

any) and parcel number as used on the map serve as title numbers. This means that

the registers of all parcels in the 
same area are kept together and this has obvious 
administrative advantages. 
 It also saves the cross-indexing of title numbers. 
 It
 
makes it very much easier to divide up a registry, should this be necessary, as it
often is because registries gron and get 
too big or there are political changes;
 
Sydney and Canberra in Australia and Lagos and Ibadan in Nigeria arc 
two examples of
where it would have been invaluable. 
 As it was the registers had independent title
 
numbers and so each folio had to be examined to see 
whether it must be transferred or
 
not. 
 Thia would have been avoided if the title nuzbers had been the same as the
 
parcel numbers on the Registry Map. Yet it is astonishing how few registries have
 

adopted this simple device, despite the fact that it is recommended by Dowson and

Sheppard who, i think, may have first seen it in use 
in the Sudan - though it is,

of course, the natural way of indexing a deeds registry Nhen this is done by parcels

and not merely by parties. Unfortunately it was not even 
adopted in Singapore when
 
only recently a new register of title was started there.
 

60. The Kenya Act makes special provision for what are called 'filed plans' (i.e.

an ad hoc plan filed in respect cf a particular parcel), but it is not intended that
 
there shall be a filed plan in respect of every parcel (which has always been the

practice in the Torrens system and is 
now the practice in England). Anyone can buy

a copy of the relevant part of the Registr-y Map if he wishes, and the file plan is
 
intended to be used only if it is needed to augment 
or amplify the information
 
available on the Registry Map. 
 It can illustrate any special detail on any scale
 
which may be appropriate or it may even be merely a sketch showing particular

dimensions. 
 It must be remembered that it is the relationship of a parcel to its

immediate neighbours which matters to its owner; 
 so far as he is concerned its
 
precise position on the world's surface is immaterial.
 

/ 61 
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61. The fourth and last requirement listed by the Lawrance Mission - that the 
map is needed for the calculation of plot areas - Nill surprise anybody brought up 
only in H.M. Land Registry in England, where no ::oasurements or dimensions are shown 
in the register or on the general map. Nor do i think that most Torrens re6istrars, 
or inde'ed conveyancers under the Torrens system, woula consider themselves concerned 
with areas or dimensions, for the jian i; regarded as the concern only of the 
professional surveyor, and the ornveyancer takes no responsibility for it - or even 
for the identification of the parcel itself. But most countries, and in particular 
developing countries, will find a land register supported by an aaequate map a very 
valuable, if not indispensable, adjunct to effective land administration. Areas 
are a very useful part of the record, but here again the cammonsense approach is 
often strangely lacking. If, with a quite misleading implication of precision, 
practice is to show areas to three decimal places of an aore, the addition of t.e 
word 'approximately' does not indicate that -what is 6hra/;. as, say, 9.672 acres .s 
about 95 acres and that this is what is really intended and is close enough for all
 
practical purposes. Similarly the expedient .f leaving blank the space provided on
 
the register for 'approximate area' and preoaring a separate list (available to
 
anybody who wants to see it) merely multiplies the records to no useful purpose, for
 
the idea that it in some way protects the Government or warns the individual is
 

fallacious.
 

62. In any case in Kenya any *uch oxpcaoent i3 quite unnecessary, for it is
 
expressly provided (i,, s.11+3 of the Act/ tnat, as between .ne goverr-ent an3 a
 
proprietor, no claim to compensation can be made on account of any surplus or
 
deficiency in the area of measurement of any land disclosed by a survey shaing an
 
area differing from the area or measurement shown in the register. As between the
 
proprietor and any other person six months is allowed for a clair because the price
 
mvay have been fixed at, say, so much an acre or ter square yard as sno-m on the
 
r gister, and it may be fair that the price should be adjusted if the register was
 
wrong.
 

63. A simple provisicn on these lines Hill save mucn abortive litigation, but 
only the Sudan - where it originated and Lagor have it in addition to Kerya.
 
In Uganda, on the contrary, there is :rovisicn that if any person sustains any loss
 
or damage by any rectification of certificate of title occasioned by any inaccuracy
 
in any plan used on the sale of land by theCrown, he nay bring an action against the
 
Government, " but I have no information cn iow this works in practice if anything
or 

has ever been paid under it. It looks to me as if it mere.y assures the accuracy
 
of Crown grants, and gives a grantee no more rioit than he haas in any case because,
 
clearly, unless the grantor has granted the la... he has lndertazen to grant, he must
 
be liable for breaking his undertaking whether the title happens to be registered or
 
not.
 

64. In fact it will round off this point and will bring me back to the basic 
difference between the Torrens and English system (which is where I started this 
paper) if I conclude by quotirg a passage from a Report which I wrote ten years ago
 
on the Registration of Title to Land in Lagos.* "As I have drawn attention to the
 
difference in first registration between a system based on recording titles stemming
 
from Crown (or State) grants and one which aims merely at recording and establishing
 
titles wnich already exist, it may be useful to mention here that this difference in
 
origin may account for continuing differences in the subsequent organization of 
registration itself. For example, in some systems the original Crown grant acts as 

/the
 

• Note. The Seychelles have recently adopted it and it is also included in
 
legislation prepared for Malawi (since enacted) and for the Turks and Caicos
 

Islands.
 

• Uganda Registration of Titles Act s.192.
 

*'" Lagos: Federal Government Printer 1957 page 25.
 



the certificate of title, and the register is kelton a copy of it; 
 but it is int@
survey approach and ideas of mapping generally that the distinction is principall 
marked. An analogy will make the point clear. If I buy two pounds of salmon frt 
the fishmonger at fifteen shillings a pound, I shall expect to get two pounds of

salmon and indeed, I shall be defrauded if, having paid my thirty shillings, I do
not get it. If, however, 1 take a fish, ,ahich I have ccught, to the fishmonger and 
ask him to identify and weigh it, I shall not be defrauded if he makes a mistake,
for I shall still have the actual :sh and no less (or more) than I had before.
If I eat it, I can suffer no loss fi -- anything that the fisemonger said, and, if 
I sell it, his error will only affec. me in so far as I have relied (or the law may
have compelled me to rely) on h.s weighing and indentification. Thus Crasn grants,
like the purchased fish, must clearly be up to weight and specification, and if the 
survey which measures them and ensures their identification is wr.ong, the recipient 
may be positively defrauded. In Crown grants measurement, not title, is the 
dominant factor, and so survey takes 
on a specially important role. in London (and

Lagos), however, the Registry is only required to "identify and weigh"; it does not 
grant, and so survey plays a somewhat different part. I have elaborated this point

because I believe that in cnis difference of origin may lie the explanation of some
 
controversy and misunderstand-ing wnich otherwise is very puzzling."
 

LONDON, 

FEBRUARY, 1967 



Note on the AdJudicp.tion o' the Villape of Blank 

Blank is a village area comprising a total of come 11 acres, occupied mainly by
persons whose families, we were iniformed, had been residing there for upwards of

200 years. Owing to the re-alignment of the main road (w.*hch previously passed

through the village) the 
village is unlikely to undergo develop.mont of any sort inthe foreseeable future. Apart from the installation of soze petrol F-.ps on one plot,
no development appears to have taken place even when the main road passed through,
and how much less is it likely now that the road has disappeared. The villagerssubsist well, but produce little in the way of marketable goods or crans, so that
there is hardly any money in circulation. '..e were advised that the value of land at
blank, even if anybody wished to buy it, was unlikely to excecd £50 per acre, and

aitnough obviously well constructed and cared for, few of the buildings would add
 
much to the value of the land.
 

2. However, the main block of the village as now been -djudcated, and soe 130
plots put into private i fr whch erifcazus of o'wnership areindividual owner o~m ...fo w~ih ccrtc
 
about to be issued and registered, each having attacecd to it a deed plan. We have

not been able to ascertain the total cost to Government of the ccmoletae exorcise for

this village, but the ncmal cost of a deed :lan for areas of this nature is in the
region of £10, to which has to be added the proportionate cost of the cr:rk carried
 
out by the Adjudication Officer a.d .is staff. 
 would appear h..at the Lajudication
has cost Government probably an average of -20 :er p-t, whi.lst the average value of

the plot is no more than £4. The tota amount recoverable from the proprietor is
 
£4 lOs- Od., but the chances of recovery aro slight.
 

3. An additional factor is th"at every square inch of nd in the villa-e h been

adjudged as belonging to individuals, Lnd 
 a sal of the plan which is attachedwill show that, apart from the mai~n road which was acquired by Government some years
 
ago, there is apparently nc means of access 
 to 9.5tQ of the plots, nor are there any

open spaces. The Ordinance saves existing rights 
of .ay, and in fact footpaths,minor roads, and open spaces exist on zne ground, >ut one can imai- the difficulties
with which a )tranger, who wanted to 7ur"hase one of the plots, would be faces when 
endeavouring to find out what rights of access he would have. 

4. The proprietors are, in most cases, no position bein to able to af'ord to pay
the costs involved in obtaining probate or letters of admin--istration for the
 
purpose of keeping the title up to date, 
so t-at wit-,in one r.-cration the register
would be completely ineffective, and a procoss of re-adjudication necessary because 
of the impact of the laws of inheritance.
 

5. 
 We feel that the application of reIstration of title to areas of this type,
where no development is likely and consecuently land has little or no value, and
where it is not necessary to secure the economic use of land, may well be a 
disservice rather than a service to the inhaoitants. 
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Registry Map 


Power to ilter 

registry map and to 

prepare new editions. 


APPENDIX D 

Laws of Kenya (Revised diticn Ic6)
 

THE REGIST-RED LAND ACT (CAP. AG0) 

PART II - CRCANISATICN., AD ,,INISRTC.N 

Division 3 - Maps, Parcels and Boundaries 

18. (I) The Director of Surveys shall prepare and there
after maintain a map or series of maps, to be called the
 
registry map, for every registration district.
 

(2) W'here for any registration district, or for a part

thereof, no map has been so prepared, the Registrar may

himself cause a map or series of maps to be prepared for 
that registration district, 
or for that -rt, and thereafter
 
maintained, and such map or series of map 
 shall be deemed
 
to be the registry map until the Director of Sur:eys 
prepares a map or maps ;ndar subsection (I) of this section 
and delivers it to the aegistrar. 

(5) Cn the re.istry zap, every registration district 
shall be divided into reaiszration sections, which shall be 
identified by distinctive names, and the registration 
sections may be further divided into blocks, which shall be 
given di3tinctive nuzbers or letters or combinations of
 
numbers and letturs. 

(4) The parcels in each reistration section or block
 
shall be numbered consecutively, and the name of the
 
registration section and the numzber and letter of the block,
 
if any, and the number of the parcel shall together be a
 
sufficient reference 
to any parcel.
 

(5) The Re-istrar may, at anky tie, cause registration
sections or blacc to be combined or divided, or cause their 
boundaries to ba varied. 

(6) A plar, may be filed in respect of a particular 
parcel to au6ent the information available from the registry 
map, and the filing of the plan shall be noted in the 
register.
 

NOTE. Ccmpare clause 
14 of the Turks and Caicos Islands 
Registered Land Bill (below). 

19. 
(I) ;WVhere the Registrar is maintaining the registry map

he may, or in any case he may require the Director of Surveys

to, correct the line or position of any boundary shown on the 
registry map with the agreement of every person shown by the
 
register to be affected by the correction, but no such
 
correction shall be effected except 
on the instructions of
 
the Registrar in writing in the prescribed form, to be known
 
as a mutation form, and the mutation form shall be filed.
 

(2)
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Maintenance of 
boundary features, 


(2) Whenever the boundary of a parcel is altered on the
 
registry map, the parcel number shall be cancelled and the
 
parcel shall be given a new number.
 

(3) 7,"here the Registrar is maintaining the registry map 
he may, or in any case he may require the Director of Surveys 
to, prepare a now edition of the registry map or any part
thereof, and there may be cmitted from the new map any matter 
which the Registrar considers obsolete. 

NOTE. This section is defective in that it does not
 
distinguish 'correction' frcm alteration. 
 See clause 15 and

16 of the Turks and Caicos Islands Registered Land Bill 
(below).
 

20. Thp Refistrar -aLy cause a survey to be made for 
any purpose connected a;itn this Act, but, where the registry 
map is maintained by the Director of Sur-eys such survey 
shall be used to !u.end the registry map only if it is approved 
by the Director of Surveys. 

NOT. Thils provision is ircuded in clause 15 of the Turks
 
and Caicos Registered Land 3ill (below).
 

21. (I) Except ,here, under section 22 of this Act, it is 
noted in the register that the boundaries of a parcel have
 
been fixed the ruistry map and ar'r filed plan shall be
 
deemed to indicate tue approximate boundaries of the
 
approximate situation only of the parcel.
 

(2) ',';hore any uncertainty or dispute arises as to the 
position of any boundary, the Registrar, on the application

of anyv interested party, shall, on such evidence as the
 
Registrary considers relevant, determine and indicate the
 
position of the uncertain or disputed boundar-f.
 

(3) Where the Registrary exercises the power conferred 
by subsection (2) of this section, he shall make a note to
 
that effect on the registry map and in the register and shall
 
file such plan or description as may be necessary to record
 
his decision.
 

(4) No court shall entertain any action or other proceed
ings relating to a dispute as to the boundaries of registered
 
land unless the boundaries have been determined as provided
 
in this section.
 

(5) Except where, as aforesaid, it is noted in the 
register that the boundaries of a parcel have been fixed,
the court or the Registrar may, in any proceedings concerning
the parcel, receive such evidence as to its boundaries and 
situation as it or he thinks fit. 

NCT2. The marginal description of this section in the Turcs 
and Caicos Registered Land Bill has been changed to "General 
Boundaries" in order to indicate clearly its connection with 
the 6nglish system. 

23. (i) Every proprietor of land shall maintain in good 
order the fences, hedges, stones, pillars, walls and other 
features which demarcate his boundaries, whether established 

pursuant
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pursuant to the requiuuents of any other written law or 
pursuant to an order of the Registrar or of the proprietor's3 
own accord.
 

(2) The -egi.tr-r may in writing order the demarcation
 
within a specified time of any boundary in such poeanent
 
manner as he Lsay direct, and any person who fails to ccmply
 
with such an order shall be guilty of an offunce and liable
 
to a fine not exoeea~nS two hunared shillings.
 

(3) Tne iiegiztrar may in writing order which of adjoin
ing proprietors shall be responsible for the care and mainten
ance of any feature doaarcating a cozaon boundary, and any 
proprietor so ordercd to be responsible who allws the
 
bounda.- feature cr any part of it to fall into disrepair or
 
to be destroyed or remove, sh.all be guilty of an offence and
 
liable to a fine not exceeding two hundred shillings. 

2I.. (I) Any pe-son who defaces, removes, injures or otherwise 
impairs any boundary feature or an,' .art of it unless 
authorized to do 3o by the Registrar zhil be guilty of an 
offence and liabte tu innrisonzent for a term not exceeding 
two months or to a :'in, not exceeding two thousand shillings, 
or to 	both such ia;'licunent and such fine.
 

(2) Any rerzn convicted of such an offence, whether or 
not any penalty therefor is inposed upon niz, shall be liable 
to pay the cost of restoring the boundary feature, and such
 
cost shall be r.ccverabie as a civil debt by any person
 
responsible under this section for the maintenance of the
 
feature.
 

25. (1) here contiaous parcels are oned by the sane
 
proprictor and are suD ect in all restects to the sane rights
 
and obligations, tr.e Registrar, on application by the 
proprietor, nay cCucine these parcels by closing the registers 
relating to thez and opening a now register or registers in 
respect of the parcel or :arcels resulting from the cccbina
tion.
 

(2) Upon the acoiication of the proprietor of a parcel 
for the division of his :;arcai. into two or more parcels, the 
Registrar snail effect tne division by closing the register 
relating to tne parcel and opening new registers in respct 
of the new parcels resulting from the division, and recording 
in the new registers all subsisting entries appearing in the 
closed register:
 

Provided that 

(i) nothing shall be done under this section which
 
would be inconsistent with this Act or any
 
other written law; and
 

(ii) 	no parcel which is subject to a lease shall
 
be subdivided.
 

26. (I) The Reg-istrar may, on the application of the
 
proprietors of contiguous parcels who are desirous of changing
 
the layout of their parcels, and with the consent in writing
 

of
 



of all other perscns in whcse nazes 
ary right or interest in
 
such parcels is registered and of any cautioner, cancel the
 
regiaters relating to sch"parcels and prepare new registers
 
in accordance with the revised layout:
 

Provided that, whore in the ooinion of the Registrar 
a proposed raparcellati.n involvez substantial cninges of 
ownership which ihould be effected by transfors without 
invoking this section, he aay in his discretion refuse to 
effect such reparcellatin.
 

(2) Upon any such reparcellation, the new parcels shall,
 
notwithstanding secticn 38 of this Act, vest in the persons
 
in whose names they are registered.
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Turks & Caicos I.cl--Lns _Re-i.stered Land Bill 

The following are three clauses from the Registered
 
Land Bill which has been oraoarcd for the Turks and Caicos 

Islands and which maa<e constructive comparison with sections 

18, 19 and 20 of the Kenya Act:

14. (I) The Registr ',:ap shall be ccmpiled from the demarca
tion maps made under the Land Adjudication Law, 1966, and 
shall be divided into regintration sections wnich, so far as 
is possible, shall have the Dane and names asooundaries the 
adjudication sections; the registration sections, -.hore the
 
adjudication sections are so divided, shall be divided into
 
blocks which shall be given the same letters or numbers or
 
combinations of letters and numbers as are shown on the 
demarcation maps.
 

(2) The parcels in each registration section or block 
shall be numbered consecutively follcsing the numbering in 
the adjudication proceedings, and the .inme of the registra
tion section and the nu ber or letter of the block (if any) 
and the number of the parcel shall together be a sufficient
 

reference to any parcel. 

(3) The Re,;itrar may, at any time, cause registration 
sections or cLooks to bu, coebinea or divided, or cause their 
boundaries to be variua.
 

( ) A plan" zay bd fied in respect of a particular 
parcel to aut:ur t) infor, from the registrycac tion available 
map, and the filing of tne plan snall be noted in the regista 

15. (I The L egistrar zay cause to be made a survey of any 
land for the rpc6eo of tr.-s Laoa and, after informing everji 
person affected nerebv,, nay cause the gistry ap to be 
corrected as a ros3;t of ouch survey. 

(2) The Registrar :may, at any tine, direct the prepara
tion of a ne; egistrfy -ap or any part thereof, and there 
may be omitted therefroz any matter which the Registrar
 
considers obsolete.
 

16. (I) Cn the applicati.cn of a proprietor of land, and
 
subject to tne agreenent of all persons affected thereby,
 
the Registrar :.ay order toe alteration of the Registry ap,
 
but no such alteration shall be effected except on the
 
instructions of the Registrar in writing in the prescribed
 
form, to be known as a mutation form, and the mutation form 
shall be filed. 

(2) ,';henever the boundary of a parcel is altered on
 
the Registry :ap, the parcel number shall be cancelled and
 
the parcel shall be given a new number.
 

http:applicati.cn
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I. 	 INTRODUCTION*
 

The 	topic of multipurpose cadastres is certainly a relevant one 
for this
 

conference on surveying and mapping. 
 In fact, as we shall see later, modern
 

surveying and mapping techniques provide the 
foundation on which multipurpose
 

cadastre systems are built. 
 (We should note at 
the outset that "multipurpose
 

cadastre" is one way to refer to 
land data systems structured to serve multiple
 

uses.) Such multipurpose systems can be particular!v uscful as aides to
 

decision-makers who dealmust with complex resource issues. Fh massive effort 

now 	 underway in Alaska to inventory, select, and transfer ownership rights to 

land 	and other natural resources can be greatly facilitated by the use of
 

mu ltipurrpose cadastre systems.
 

The 	following discussion is divided into areas.
four First, a review
 

of the history of multipurpose cadastres and an 
outline of the specific
 

characteristics of a multipurpose cadastre is presented. Second, examples
 

of needs and uses that multipurpose cadastres can 
serve are reviewed, noting
 

in particular the needs in Alaska. 
 Third, the potential role of a Federal
 

Advisory Committee in the development and im .,_n:tationML, of a multipurpose
 

cadastre in Alaska 
is considered. 
 Finally, several suggestions of an adhoc
 

Federal Advisory Committee that 
has 	held informal discussions will be
 

reviewed.
 

I. 	 MULTIPURPOSE CADASTRE (MPC) It[STORY
 

In order to 
 es tab I ish a f ramework for our discussicn, consideration 

of the history of cadastre development and review of cadastre definitions
 

are in order. 
 For example, Binns provides a definition that contains infor

mation on both the origin aid contents of the cadastre:
 

*The views expressed herein are not necassari'.v those of the U.S. Dept.

of Agriculture or 
the 	University of Wisconsin-Madison.
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"Cadastre is a technical term for a record showing the 
extent, value and ownership (or other basis of occupancy) 
of land. The word Es derived from the Latin word 
capitastrum which was a register of capita or uiits 
made fo r the Roman land tLax (cinitaL o terrena).
Strict Lv. hererre. a Ladastre is record or areas 
and values of land and of landholders far the purposes 
of taxation. In practice however, tho cadastre serves
 
two other equally important purposes. 
 It provides a
 
ready mea.s of proci se description and identification
 
of particu!,r pieces of 
lnd and also a:ts as a contin
uous record.i rinhts in the land" (2, p. 1!.). 

The earl iest rnc 'arded use aof cadAst re-type records dates from 

about 3,400 B.C. (3, p. 2). 
 Egyptian ,nricultural settlements
 

along the ola,Tigris, and Euphrates Rivers were regularly sub

jected to substantial floods. In order to maintain orderly agri

culture production and to facilitate the 
a lect ion of land taxes, 

the Pharaohs developed rudimentary cadastraE arrangements, consisting 

of maps and written records on ay tibles (l0, p. 5). Both the 

Greeks and Romans later established elaborate land record systems,
 

primarily to support the collection of and taxes.
 

By 400 A.D. the first register of rights to Eand 
was developed
 

in England (2, p. 1). 
 Within the technical limitations of the time,
 

property was described with scrupulous care and a register was also
 

kept, recording all deeds and mortgages. En 1085 and 1086, a second
 

cadastre project, the Domesday Book, was completed in England. The
 

Domesday Book, one of 
the better known cadastre projects, combined
 

both fiscal and census data an land resources in a single system
 

(3, p. 5). Furthermore, these data were organized 
into shires (similar
 

to our counties) and within shires, 
further organized by feudal lords
 

to facilitate collection of 
taxes and control by the King. Similar
 

cadastre developments were carried out 
in France, by Louis VI in 1115
 

and by Napotean in 1807.
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Recent Deveojimcnts 

In spite of the long history of cadastre system use, progress in 

the development of truly comprehensive cadastre systems has been 

relatively slow. Record systems containing comprehensive land data 

are the exception rather than rule in many parts of the world. However, 

several factors have combined to provide renewed emphasis for multi

purpose c.,dastre devdlopment. These factors include: 

- an accelerating need for information about land resources 

that cadastre-type systems can provide, 

- a rapidly increasing cost of operation for many on-going 

land record acci vities, and 

- the increased availability of affordable hardware on 

which cadastre systems can operate. 

Therefore, substantial work on the development and implementation of 

modern cadastre systems has been carried out during the last 10-15 

years. 

HUD RESP.\ Stdvy 

In the United States some of these recent record system develop

ment efforts have been limited to a fairly narrow approach, in an 

attempt to meet a specific need. Work carried out pursuant to the 

Real Estate Settlement Procedures Act of 197-0 (RESPA) is an example
 

of this approach. Section 13 of RESPA required the Department of 

Housing and Urban Development (HUD) to place in operation several 

model land title record systems. The primary thrust of the RESPA 

activity was to reduce title transfer settlement costs, therefore,
 

the project objectives were fairly narrow:
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-
 To facilitate and simplify Land and mortgage transactions, 

- To reduce the consumer cost of such transactions, 

- To evaluate the feasibility of developing a national 

uniform system or systems of land 	title recordation
 

(11, p. 1).
 

HUD had two additional general objectives for RESPA, (1) to
 

ensure 
 that the management, development, and implementation of each
 

system remained local in origin, (2) to ensure that results
and the 


of RESPA demonstration projects were transferrable, so the results
 

documentation software
as to 	 and could be shared with other interested 

jurisdict ions. 

The RESPA activity was successful in achieving its local origin 

objective due in Large part to making demonstration grants only to 

jurisdictions who had already made a substantial commitment to land 

title records improvement. It is too soon to determine if the 

transferability Qbj octive will also be achieved. The unavailability 

of documensation thus far suggest the results in this regard will at 

best 	 meet with only limited 3uccess. 

The opportunity to use RESPA project results for the development 

of multipurpose cadastres was limited by the decision to concentrate 

on improvements only for land title records. A similar project in 

the State of Kentucky focused on computerized data systems for tax 

assessment of real estate (5, p. 89).
 

NSF Assessment Svstem Stud' 

The Kentucky Department of Revenue was awarded a grant by the 

National Science Foundation for a study of computerized real estate 

/ 
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assessment and land records systems. In addition 
to the Department of
 

Revenue, the Council of State Governments, the University of Kentucky,
 

Battelle Memorial 
Institute, and several private consultants made up
 

the project team. l7he inclusion of the term 
"land record systems" 

in the project title was intended to insure that broad, multiple uses, 

besides value assessment be made an integral part of the study. However, 

as the project evolved, attention focused almost exclusively on the
 

assessment rccordF, looking at 
ways to assist local governments in the
 

development 
 of computer techniques and statistical methodologies. A
 

major proportion of project resources were 
 devoted to development of 

complex software for use in local government assessment systems. 

Therefore, the broader, multipurpose objectives of the project were 

never realized. 

USDA Ownership Monitoring System Stud%. 

Several recent projects have addressed the broader concerns that 

are necessary in order to develop multipurpose cadastres. One of these 

efforts involved the study of four alternative systems for monitoring 

the extent of toreign land ownership in the United States. This project 

was mandated by Congress as part of Section 4(d) of the International 

Investment Survey Act of 1976. 

In the i(d) project the characteristics of four types of infor

mation systems were described, and each of the systems were evaluated 

in terms of their technical., administrative, economic, legal and 

political feasibility (9, pp. 110-111). One of the systems studied 

was a network multipurpose land data system (MPLDS), that is for all
 

practical pu-poses equivalent to a multipurpose cadastre.
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The study described both the structure and content of the network
 

KPLDS, and set forth several underlying assumptions concerning MPLDSs
 

in general. 
 An overview of these MPLDS assumptions is useful as to
 

the understanding of multipurpose land data systems in general (6, p. 186). 

First, an MPLDS cannot be justifLed for an,' single function, such
 

as tax assessment, or the monitoring of U.S. real estate nwned by
 

foreigners. Rather, a number of functions must be presumed users, 
in
 

order for an integrated system to be a cost-effective approach. Also,
 

it is assumed that the costs of some 
tasks currently carried out by
 

government wil L be 
lower when multipurpose systems ire in place. For 

example, by combining data collection efforts, both personnel costs
 

and data storage costs should be reduced, since fewer separate file
 

systems will need 
to be maintained. A recent case 
stud,' in Wisconsin
 

regarding the public costs of maintainin. government land record systems 

supports such assumptions (4, pp. 2).
 

An even more important benefit 
 thar can be assumed to accrue to
 

government is the capability of carrying out 
new and more complex tasks
 

than had been possible in the past. These new 
tasks may previously
 

have been prohibitively expensive or 
technically impossible. One such
 

new research task 
is the capability of making inter-class comparisons
 

of landowners (e.g., 
aliens vis-a-vis non-resident citizens, resident
 

farm landlords vis-a-vis resident farm operators, etc.). Another 

example in Alaska is the ability to reconcile the claims of various
 

government (federal, state, and locn-!Lnd 
 private (corporate, part

nership, individuals, etc.) 
owners as to specific parcels of land.
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In most parts of the U.S., the major user, and therefore the
 

major beneficiary of multipurpose land data systems is assumed to
 

be local government. That is, occasional data needs such as the
 

incidence of ownership and 
 control of real estate by aliens, will
 

require the funneling 
 of such data to state and federal coordinating 

locations. However, because of the structure of our government, with 

land matters generally delegated to local government, and the impor

tance of property data at the local government level, it is expected 

that local government offices will be the primary user and receive
 

the majority of the benefits. As the Wisconsin studr sug;ests, 
 lcal
 

government 
 is where the greatest investment in gathering And managing 

land records is taking place. 

A final assumption as to MPLDS concerns their capability to
 

provide status as well as transaction data regarding specific 
 classes 

of landownership. Nhile the monitoring of purchaqes within given
 

periods (e.g., transactions 
 per year involving specific owner classes)., 

is an important capabi it'', the ability to measure and analye the 

status of ownership and control of land by classes of owner (e.g., 

torelgn, corporate, non-resident, 
etc.,) is mcre important. This 

status capability would permit inter-class analyze of ownership 

patterns as well as comparison between given time periods and points 

in time.
 

OPLDS Structure
 

The MPLDS developed as part of 
the foreign fand -wnership project 

is a three part system, made up of fiscal, juridical, and environmental
 

components.
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The fiscal component has been described by Binns as a cadastre,
 

composed of "a record of areas and values of Land 
 and of landowners 

for the purposes of taxation" (2, p. 14). We can expand this defini

tion of a cadastre to include a juridical (or title) component, con

taining records of rights to ownership and control of land, and also 

an environmental coamponent, containing records on physical q'ualities 

of the parcel. Thus defined, the MPLDS is a three part cadastre.
 

The general system structure (see Table 1), assumes an MPLDS 

will exist in each county or other appropriate Local jurisdiction
 

(e.g., borough in Alaska, town in some Oew England states). One 

office in each jurisdiction wi[l provide the foal point for the data 

system. Because of existing data files and institutions, either the
 

recorder or assessor 
would be the loical office to serve this lead 

role. Et is not necessary that Land data from files in all local 

government offices be added to the files in the lead function office. 

Rather, compatible, standardized inde::ing systems will be used through

out a jurisdiction, for example making possible the intra-county 

linkage of all land data files. The intra-county linkage of widely 

dispersed land data files is particularlv adaptable to jurisdictions 

that have developed, or are in the process of developing computerized 

record systems.
 

To facilitate compilation of regional, state, and national data,
 

local data systems should be linked through a standardized network.
 

It is not necessary: that such links be computerized, just so long as
 

a standardized procedure is esta'lished 
to provide data needed for
 

evaluation and decision-making by state and federal agencies. 
 Proto
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STRUCTURETABLE 1--MULTIPURPOSE I_-ND DATA SYSTEM 

General Structure
 

Stand-alone system in each county
 

Build on tax record s.stem 
countyCompatible indexing inking offices within 

Compile county; reports, using State/Federal network
 

Automated system
 
Voluntary participation
 
Initial inclusion of ail private land
 

Soecific Structure
 

Ownership parcel is basic data unit
 

Use unique identif:yin number
 

Maintain large-scale map set
 

Parcel index Zor each data file
 

Cross reference indexinz to facilitate access via multiple systems
 

Eventually add coordinate-based description for each parcel
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types for state networks of county systems exist in the foreign 

ownership reporting systems currently operating in Iowa and Minnesota 

(13, pp. 40-44).
 

Table I also contains a list of specific structural components
 

of the network MPLDS. These include, (1) use of the ownership parcel 

for the basic data unit, (2) unique parcel identification system, 

(3) large scale maps, (4) parcel indexes for each land data file, 

(5) several cross-reference indexing systems, and (6) coordinate-based
 

parcel descriptions when the MPLDS 
 is fully developed. 

MPLDS DATA CONTENT
 

The data content of the three cadastres is described in Table 2.
 

The data description assumes existence of 
 the system structure out

lined above. Also, the data content is described in terms of the
 

complete, ideal MPLDS. Clearly, 
 major improvements would result from
 

implementation of multipurpose systems, even 
 if only a portion of the 

data items proposed here are included. 

Fiscal Cadastre 

Three major tyvpes of data items are proposed for the fiscal 

cadastre, concerned with either the owner, the parcel (land or structure),
 

or latest transfer. Also, the contents of 
the fiscal cadastre described 

in Table 2 are in general terms (as are the descriptions of the juridical 

and environmental cadastre described below). Therefore, while the
 

specifics of such items as 
name and address are readily apparent, other
 

items conceal a wide range of detailed information. For instance,
 

characteristics of structures 
include a data base sufficient to drive
 

a complex multiple regression value assessment system. Land use of the
 

,.\j 



TABLE 2--MULTIPURPOSE LAND DATA SYSTLM DATA CONTENT, 
BY CADASTRE SUBSYSTEM 

Contained in: 
Item Fiscal :: Juridical Environ

mental 

Owner 
Name x x 
Address x x 
Residency x x 
Citizenship x x 
Type : x x 
Total holdings x 

Seller 
Name x 
Address x 

Parcel 
identifiers x x x 
Land: 

- description x x 
- location x 
- size x 
- current land use x x x 
- planned land use x 
- zoning x x 
- liens x 
- value x 
- special assessments x 
- special exemptions x 
- ground cover x 
- soils x 
- topography x 

Structures: 
- type x x 
- value x 
- characteristics x 
- building permits x 
- building inspections x 

Transfer 
Date * x x 
Type xx 
Recorded documents x x 
Interest acquired x 
Price x 
Seller name * x 
Seller address x 
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parcel provides for a number of categories for both current and planned
 

uses. Similar detail on zoning is possible, depending on the complexity
 

of the zoning ordinance in use. 

In comparing the network MPLDS fiscal cadastre with current systems 

in local government, several poiits are clear. First, some of the data 

suggested for the ideal fiscal cadastre are already contained in the 

data systems main tained by most local assessors. Owners name and total 

assessed value are examples of such items. Second, soma of the items 

are found in a few operating systems (e.g., these using computer-assisted 

systems to assess property.). Items concernced with te size ci nd quality 

of the structure, as well as quality of the neighborhood are examples 

of these items. All of the suggested data would be useful, either to 

assessing officials or other present and potential users who would benefit 

from having access to such data. The residence, address and citizenship 

of owner and taxpayer, as well as applicable land use classes are examples 

of such items. 

The data items related to structures have been more clearly defined
 

for single family residential parcels. This is due to the predominance
 

of such parcels in most jurisdictions, as well as a growing capability
 

to use these data in computer-assisted value assessment systems.
 

A major difference between the fiscal cadastre and current assessor 

files is the provision for time series data in the fiscal cadastre. 

That is, the contents of assessor files generally pertain only to current 

conditions, values, etc. By maintenance of historical files, the fiscal 

cadastre will facilitate the analysis of changes over time (e.g., as to 

market value, assessed value, and land use). 

/C
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Juridical Cadastre
 

Whereas the fiscal cadastre is concerned largely with data 

related to assessment and tax collection, the contents of the juri

dical cadastre relate largely to questions of ownership of each 

land parcel in the geographic area included in the cadastre. 

As was the case in the fiscal cadastre, some of the suggested 

data in the juridical cadastre are already included in title record 

systems in many jurisdictions. Examples of such data include the 

name of the owner (grantee) and seller (grantor), the interest 

acquired (owned), the date of transfer of specific property rights, 

the property description, and an index to information contained in 

the title record system. 

Some of the data suggested for the ideal juridical cadastre 

are found in some presently operating systems though usually not 

uniformly found even within a given jurisdiction. Examples of such 

items include address of owner, type of owner, type of transaction, 

and liens against the parcel. It is proposed that these items be 

available in the juridical cadastre for all parcels. 

Several suggested data items are not currently available, or 

if so, only infrequently. Examples include residence and citizen

ship of owner, zoning in effect, land use, and several items that 

are currently "non-record" (i.e., they are usually not recorded). 

The items suggested for the juridical cadastre apply in general to 

all types of real estate, ranging from single family residences to 

farms and manufacturing plants. 

Use of the land record system for monitoring and analyzing the 

status of ownership (i.e., who owns what at a given point in time), 
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will require changes in both content and operation of the present
 

land title record system. Presently, the title system is organized
 

to record each transfd'r of property rights. Evaluation of a title
 

involves examination of the series of transfers (i.e., the chain
 

of title) concerning a parcel, to be certain there are no breaks in
 

the chain. The chain of t:itle system is seriously deficient as 
to 

such tasks as determining the status of ownership at a given point 

in time. Therefore, to answer such questions, new data, such as the 

network T1PLDS includes, must be compiled and currently collected data 

must be linked in order to permit a fast, accurate responsc to such 

inquiries.
 

Environmental Cadastre
 

A relatively small number of data items for the environmental
 

cadastre are outlined in Table 2. ff resources, support, and need 

are all displayed, this cadastre could easily become thu largest of 

the three. These data are concerned primarily with thu physical 

characteristics of the parcel (e.g., whether a house or other struc

ture exists on the property, the existing land use, ground cover, 

and land use regulations that exisc). in addition to parcel identi

fying number, several geographic area designators are included (i.e., 

school district number, census tract and census enumeration district 

numbers). When all tnree cadastres are fully operational, and when 

appropriate overlay software are available, these designatorsarea 

can be eliminaLed from the individual cadastre record. This elimination 

will be possible if two assumptions are realized. First, the parcel
 

identifiers used will be in terms of geographic coordinates. Second,
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software will be available to facilitate the generation of the area
 

designators, based on a description of the particular area (e.g.,
 

school district), in terms of the same coordinate system as 
is used
 

in the parcel identifier system. 
 Until s,.ch time o these capabili

ties are available, the area designators should be maintained with each 

cadastral recori. 

National Researc h Council Studv 

A second recent activity that is of major importance to the 

development of improved land record systems, is a study by the National 

Researh Council's Panel on a Multipurpose Cadastre (L0). 

The National Research Council is the research arm of the National 

Academy of Sciences. The Panel on a Multipurpose Cadastre spent over 

a year studying the need for a multipurpose cadastre (MPC), what it 

shoulA look like, and what the local, state, and federai roles in such 

systems should be. The fU.al report of the Pane' is in strang support 

of many of the zonclusions of the USDA three part conceptual system 

outlined above. Note for example, the components of an MPC outlined
 

in Figure 1.
 

- Geodetic survey reference framework (a network of 

surveyed points on earth's surface). 

- A series of current, accurate large scale maps. 

- Cadastral overlay (essentially a map of ownership parcels). 

- Linkage mechanisms
 

(These include:
 

- Ownership parcel as basic oadastral unit 

- Parcel identification systems 

- Parcel locaLor numbers 
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TITLE & FISCAL ADMINISTRATIVE NATU,-AL OTHER LAND
RESOURCE 

RECORDS RECORDS RECORDS 
 RECORDS
 

LINKAGE MECHANISMS 

CADASTRAL OVERLAY 

BASE MAPS
 

GEODETIC REFERENCE FRAMEWORK 

FIGURE 1, 
COMPONENTS OF A MULTIPURPOSE CADASTRE
 

Source: (10, p. 14)
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- Parcel description 

- Uniform data identification 

(i.e., all data carries at least one identifier.)
 

The MPC panel report also included a number of conclusions 

regarding the role of local government in tho development and operation 

of MPC's, as well as suggested requirements to insure maximum efficiency 

of such systems. 

- Development of a MPC will require reorganization and 

quality control of existing governmental functions, rather 

than creation of new functions. 

- Gradual, phased implementation is necessary (because 

legislative and 
budgetary processes of government tend
 

to address short term problems, rather than long term
 

improvements).
 

- Each county should provide a mechauism to coordinate 

the numerous county offices involved in a MPC (e.g., 

recorder of deeds, county surveyor, assessor, planner, 

abstractor, etc.) 

- The content of land records are usually more related to 

functions of local government than to state or federal 

agencies. 

- Most operations as to specific land parcels occur at the 

local government level (county or municipal). 

The Panel also made two recommendations regarding the role of local 

government (e.g., county, city, borough) as to MPC development and 

operation: 
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- Local governments continue to be the major access point
 

for local land information.
 

-
 Local governments should have the primary responsibility
 

for developing and maintaining the >PC in their community.
 

Finally, the MPC Pinel reached several conclusions as to require

ments for efficient land information systems in general:
 

- Establishment of coordinating mechanism for existing
 

land-related functions. (We will return to this 
point later.)
 

- Standardization of procedures and terminology 
to assure 

efficient acquisition, storae, maintenance, and retrieval 

of Land information and records. 

- Preparation and maintenance of a system of base maps and 

cadastral overlays that meet MPC standards. 

- Creation and maintenance of a land parcel register, 

including a unique parcel identifier, position of the
 

parcel in a common ref!erence frame, and data from 

boundary surveys, incIudiny boundaries of any easements
 

or use restrictions.
 

- Coordination with private sources such as utilities,
 

transportation systems, title insurers, and 
abstractors. 

The .PC Panel report also outl ines appropriate state and federa" 

roles for 'PC development. Included for state government are recommen

dations related to coordination, standardizatio n, guidance, and 
cost

sharing. A second National Research Council study an MPC's has recently 

been completed. The final report of this 
second study, entitled Procedures
 

and Standards for a M4ultipurpose Cadastre, will be available soon.
 

I. 
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III. CAPABILITIES AND USES OF MULTIPURPOSE LAND DATA SYSTDIS 

A brief review of the capablilitics of a multipurpose cadastre is 

relevant for an undera Landing of the possible capabitLties and benefits 

of such systems. Table 3 contains a list of a number of functions 

that can be served by a muLtipurpose cadastre. Several of these 

functions are discussed in this sect ion, both in generaL terms and in 

specific benefits and uses that are applicable to Alaska. 

TABLE 3--FUNCTIONS SERVED BY A MPc 

Assessment Regula t ion 
Title Public Land Management 
Surveyi g Public Policy Restearch 
Mapping Public Program Research 
Land Use 

Assessment
 

A number of functions are routinely the responsibiiity of local 
I 

government, one of which is the assessment of real property and the 

collection Of ta:.:es based 0n th is assessment. Traditionally, the 

assessment: funcIti-on includes SeVer, distinct Lasks, such as listing, 

value assessment, equalization, billing, and collection. 

The first step in property assessment i.g comnpilacion of a complete 

list of all ta:xable parcels in the jurisdiction. The basic purpose of 

the assessment li-st is Lo ensure that aill parcels are included and 

assessed. A MPC that is regularly undated, particularIv as to subdivi

sions, consolidations, and add it ions a f improvements, will provide the 

requirements for the assessment li st in; task. 

Valuation, a second assessment task, is one of the largest and most 

complex tasks of local government. As pressures increase for more 
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uniform procedures and assessment, computerized assistance for
 

valuation will continue to expand. 	 mustData 	 for a number of variables 

be collected, stored, and retrievable for each parcel, to permit use 

of multiple regression and similar techniques. The fiscal cadastre 

component of the MIPC will be necessary if most jurisdictions are to
 

handle the vaiuaLion task officientv.
 

A number of other assessment tasks can be performed more cheaply
 

and produce a highec qualitv product using P. These 
 tasks include
 

equalization (i.e., the adjustment o f assessed values to a common
 

base), bi£ling, and collection. Because of the relatively heavy use
 

of computers in the assessment OLnction, this area should be one of
 

the 	 leaders in development and implementation of the MPC. 

Land 	Title
 

The land title function 
includes two major tasks, maintenance of
 

title records and title evaluation at time of transfer. 
 The MPC can
 

simplify and improve the quality of both of these tasks.
 

In the U.S., maintenance of title reccrds is the major job of
 

recording fficiaLs. This task includes maintenance of copies of all
 

land transfer documents, as well 
 as dex:.: systems to facilitate the 

retrieval of documents related to each transfer. 

A juridical cadastre wiL IL involve .e use of geographic identifiers 

for referencing all 	parcels and related documents, rather than by name 

ef the seller or buyer, a common current practice. This change will 

allow recorders to index, file and retrieve documents more quickly and 

with less chance for error. Also, other local government offices, such
 

as the treasurer, clerk, and clerk of 
courts will be able to use the
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same system for their records, thus making their files compatible with
 

the recorder. This compatibility will increase ease of storage and
 

retrieval and thus efficiency of all involved offices.
 

The evaluation of the quality Of title, required at time of 

transfer, is aimost always c:ircied out 5v the nongovernment sector. 

Theretoc , ictle insurers, abstractors, and lawyers who evaluate titles 

will benefit from the vastly improved juridical component of the MPC. 

Again, these improvements will result from the reduction of errors 

in 
indexin and storage, And in the increased spnced with which docu

ments can be retrieved, 

The capabilities of an MPC for handling land title records and 

information is important in all parts of the United States. However,
 

the benefits in the 
land title area are probably more important in 

Alaska than in an'.' other state. This importance is due to a number of 

factors, including tLe size of the State and the vast natural re

sources in the State (8, pp. 2-3). However, the most important need 

for an MPC in Alaska at this time is to deal with the massive land 

transfers that are now occurring. 

Two major legislative acts, the Alaska Statehood Act and the 

Alaska Native Claims Settlement Act (ANCSA), have triggered a massive 

land transfer process. These two statutes alone call for ownership 

trans fec of two-fifths of the land arca of the state within a 25-year 

period. The evaluation and selection prncess probably pushes the land 

area involved to over percent. A large number ofwell 50 transfers, 

partial estates, and tentative applications both to and from the State 
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have been generated. Oil discoveries and substantial increases in
 

the price of minerals have also resulted in increased activity in
 

mineral claims, which tend to compticate the land title record
 

system. Therefore, the demands on Alaska's land 
title system are
 

currently g'reater than any other state.
 

In spize cf these Large demands, the opportunity for and
 

likelihood of major advances in land 
title record systems are also
 

greater 
in Alaska than any other slate. For instance, most land 

is still in state or fcccral ownership. Therefore, a modern land 

title system initiated now can incorporate ;Most private Land transfers. 

Second, recent extensive survoiny and mapping it ivities can
 

provide the necessary spatial framework for land title desi'tions.
 

Third, s:i-ce Statehood, the land title recordin4 svstem has been
 

an integraL part of an. coordinated by the Divison of Technical 

Services wichin the Dainmen 
 of ." r al Resou rces . Therefore, the 

recording system is much less diverse than systems in the lower-18,
 

where there is little cr no state involvement. Finaliv, there is an
 

interest by all leveIs oW government, ranging from boroughs such as
 

North Slope, to departmenLts within the 
state, through Federal agencies
,
 

such as BLM and SCS, to actively work to ensure the best possible land 

record system in Alaska. These factors are present in a combination
 

that simply does not exist anywhere else in the United States.
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Surveying
 

Surveying is another major user of an MPC. As 
used here, surveying
 

includes all activities used to determine the shape, size, and location
 

of land parcels and survey monuments relatable thereto, by using linear
 

and angular measurements and applying the principles of geometry and
 

trigonometry. Surveying uses of the APC will ranc F7rom the highly
 

precise first-order geodetic control network to property surveys of
 

injividual land parcels.
 

Several .eneralized uses of 
 survey data will be possible with the
 

MPC. For 
 instance, the location of individual monuments, points, and'
 

lines can be stored in a format to facilitate their use. Once accuracy
 

and precision standards 
 are in place, computerized manipulation of
 

survey location data can be used 
 for detailed analysis of particular 

projects.
 

Implementation of 
the MPC can also be expected to improve the
 

quality of survey data itself. First, uniform recording and storage 

systems should help improve the accuracy of surveys. Certainly, the 

accuracy of surveys in relation to 
each other (e.g., reduction in gaps
 

and overlaps), can be expected to improve. 
 Second, widespread, easily
 

accessible survey data should reduce the need for wasteful duplicative 

property surveys that 
are often required under the current system.
 

Much survey activity has been completed in Alaska in the last 20
 

years, and much more is underway 
or planned. This concentration of
 

survey activity can provide extra benefits if resuits are organized 

in an MPC. Conversely, many of the benefits of these survey activities 

may well be lost if the results are not competently organized, as in
 

an MPC.
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Mapping
 

Maps range widely in terms of scales, information, and detail.
 

The obvious waste in the current system due to duplication and lim

ited applicability of data for alternative 
uses due to inappropriate
 

scales, is one of the reasons 
that mapping uses will be a major
 

beneficiary of the MPC. 

Vlapping serves 
two major functions in the :.PC. One, substantial
 

amounts of data currently available 
on maps can be placed in the MPC
 

data base by use of digiti;:ation technology. Two, the usability of
 

most land data is measureably enhanced 
if graphic display of specific
 

data are possible. 
Specific output needs can be satisfied by altering
 

such factors as the area to be included, boundaries, scale, features,
 

and detail of the material to be displayed. This capability permits
 

r, -'eval 
of onl! data needed and also p'vides for the display of
 

these data in the most usable form and format.
 

Users of the mapping capabilities of the .iPC 
 range from resource
 

planners to owners of individual land parcels. While MPC users have
 

current access 
to similar data, the ?IPC is expected to provide the 

needs of many new mapped data users as well. 

Land Use 

The environmental cadastre includes data on the status of land
 

use and planning. Data on the status of 
Land use includes descriptions
 

of current landownership patterns (class of owners, size of parcel),
 

current 
land use patterns (residential, agriculture, or specific
 

crops), land capability patterns (based on soil classes, moisture
 

availability), land cover patterns (plant species, 
forest cover), and
 

wildlife patterns (species monitored in given areas).
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Planning data, the second major category of land use data, result 

from the analyses of status data by planners and the creation of a plan
 

of what could, should, or might be the future land use. As such, 

planning data may inclade status data, usually subjected to analysis
 

and assumptions, to estimate or suggest the future direction for a
 

specific area. Physical data are often combined with socio-economic
 

data and policy objectives to produce a land use plan.
 

The MPC will provide a data base that will serve planning with 

much less dup lication of data collection and stored data files than
 

is current1' the case. The O:ev factor is use of the parcel based
 

system, coupled with coordinate identifiers for each parcel. With
 

the increased :pIanning requirements for many State and federally 

sponsored programs, it can be expected that planners will be a major
 

user (as well as data provider) of the MPC.
 

Public Land Managcement
 

Another task the MPC can fulfill concerns the management of
 

public lands. Because of the large proportion of public land owned
 

by the Federal government in the U.S., (34 percent of all lands,
 

85 percent of all public lands), a great majority of the use of the 

MPC for land management can be expected to involve Federal agencies.
 

However, because state, county, and municipal governments own 155
 

million acres, the MPC can also expect state and local government
 

to be a major user of the data base it provides. Because of the
 

substantial proportion of land currently owned by the State of
 

Alaska and the large increase in state-owned land that will occur in
 

the near future due to the Statehood Act, this land management capa

bility is especially important to the State of Alaska. The following
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example of use of the MPC by a Federal agency exemplifies the potential 

for improved land management capability for all related users in this 

area. 

The U.S. Forest Service has given high priority to improving
 

boundaries and boundary records of land under their 
jurisdiction.
 

The Forest Service adminisners nearly 188 million acres of public
 

lands that involve 272,000 miles ot property boundaries, over 1.4 mil

lion property corners and tens of thousands of land parcels (13, p. 40). 

Currently boundary disputes are resulting in losses of timber sales 

of about S5 million annually. Pending trespass cases will cost about
 

SI2 million to resolve (13, p. v). A system capable 
 of accurately
 

maintaining the parcel boundary 
 file would produce substantial benefits 

to the Forest Service in terms of savings of personnel, time, and
 

reduced n:mber of conflicts that require lengthy court proceedings. 

Public Policy and Proyram Research 

One final function the MPC will serve concerns research on poten

tial policies and on-going programs, particularly Federal programs. 

Because of the standardized framework the MPC will provide the most
 

cost-effective way to more clearly define particular resource issues 

where a policy decision is needed. Also, the MPC will prcvide the base 

for consideration of several alternative policies by decisionmakers. 

1For example, the >.EC '.pil provide the capability tc quickly obtain 

estimates of the impacts of proposed alternative solutions to a parti

cular policy problem. Answers can be obtained to hypothetical questions 

by manipulation of data stored in the MPC. Finally, the MPC should 

improve the quality of the policy that is finally selected for imple

mentation.
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Federal, state and local governments will all find the policy
 

evaluation capability outlined above useful. Also, the system will 

provide the basis for explanation of the poicy; to the general public. 

A clear, concise explanation of the policy to be imnrlemented, the 

reasons it was selected, and government exp-,ctations of the policy 

should result in a olearer undurstanding and more rapid acceptance 

cf the policy. 

IV. 	 FEDEPAL ADVISORY CO>MITTEE
 

The previous dior'ission of the structure, capabilities, and
 

need for multipurpose c<idastre systems has suggested there will be 

numerous beneficiaries when such systems are successfully implemonted. 

Among the benefliiaries will be local, state, and federal government 

agp encies, native corporations, private corporations, and orivate citi

zens. Because of the nature of our governmental structure, state and 

local 	 governments will have the major roles i:n development and operation 

of multipurpose cadastres. At the same time, federal acencies have 

much 	 to gain and much to offer in regard to multipurpose cadastre 

development. 

Federal agencies have a long history of successful management of 

federally owned land resources in Alaska. White substantial acreages 

are beinc transferred to the State (and some on to private owners), 

the federal agencies will. continue to be responsible for managing sub

stantial Alaska land for the foreseeable future. Therefore, because 

they are knowledgeable about the resource base and because they need 

a better data base for decision-making, federal agency personnel can 

and should provide substantial touidance and assistance in the develop

ment of multipurpose land data systems. ODe way to provide this guidance 

and 	 assistance is through a Federal Advisory Committee. 



28 

Similar efforts in the past demonstrate that such a committee is
 

workable. For example, 
in the mid 1970's, the Joint Federal-State
 

Land Use Planning Commission was successful in collecting resource
 

data and making initiaL efforts to develop comprehensive data storage
 

systems (1, p. 3). A Federal Advisory Committee on land data systems
 

could work closely with the Committee on Natural Resource [nformation 

Management (CONRI>I) or sIm Iar groups Ln order to maximize the
 

effectiveness ol all concerned.
 

While the Federal Advisory Committee idea is still in 
the proposal 

stage, a number of federal .euc ies and federal agency personnel have
 

beep cooperating on an 
 adhoc basis for the last six months. The Ad Hoc
 

Committee has examined several issues of the 
type a Federal Advisory
 

Committee would consider.
 

Some preliminary c,nclusions developed for three technical and
 

educational issues are outlined below. 
These discussions and conclusions
 

are not necessarily the answer 
in these three qreas, but rather indicate 

the approach and kind of expertise that federal agencies could bring 

to bear on the many land record issues with jhich Alaska is faced.
 

Multipurpose Cadastre Education Component
 

Jerome Smith, of the Department of Housing and Urban Development has 

outlined the conceptual framework anfor Education Committee for the 

Multipurpose Cadastre 
(12). Smith suggests a number of institutional
 

constraints and issues 
that tend to support the status quo, as opposed
 

to the development of an MPC. An education program is proposed that
 

would develop public and private awareness and support for 
an MPC.
 

A committee of potential MPC users and government staff is suggested.
 

and an extensive list of potential MPC user groups is provided.
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A detailed plan for the developnon iu operation of the Education 

Committee is ,Iso included. 

Current S r[ius ofiNorth Slone Borouh Mapring and Geodetic ControL 

Last year Douglas J. ilcox, of the Department of Interior, examined 

the current status of mapping and geodetic control La Alaska's North 

Slope Borough ()3. The purpose of this re ew was to provide recommen 

dations as to additional geodet-i c surve' work needed. Particular atten

tion was given to ceodetic control needs for new large-scale cadastral 

mapping and for digitizing existing Lopographic maps as well as any 

futuie cadastral maps that become :ivailable. 

Wilcox concluded new cocuetic surveys will be necessary (15, p. 3). 

The extent of needed survevs will depend in part on the usability 

of previously established Meodetic control monuments. Final determi -

nation of new survey need denends also on the map requirements that 

are established for the MPC. 

Wilcox also recommendled "---additional analysis on how the current 

doppler and inertial surveys done by BLM might be improved in accuracy 

to be accepted by whe Federal Geodetic Control Committee (FGCC) 

(15, p. 3). Such analysis is necessary to determine tne most cost

effective '"ay to meet accuracy standards. Wilco: concludes that the 

MPC Map Accuracy Avindards proposed at the Third Alaska Conference on 

Compute, Graphics ard GepprocessLng be used as an interim standard 

for the MPC that is being developed for the North Slope Borough 

(15, p. 4). 

Land Unit, Land Unit Identifier System
 

Because of past work in MPC development generally, and identification 

systems iu particular, I was asked to consider possible land unit and land 

unit identifier systems for use in ?PC for Alaska (8). 
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In this evaluation, it was assumed that the land unit identifier
 

serves two functions:
 

I. To uniquely identify each land unit in a system, and 

2. To link various data about the unit to the individual 

land unit record (3: p. 6). 

It was concluded that because of the complexity of the Alaska 

land record environment, the basic land unit for any multiturpose
 

system developed must be mcre eneral 
 than the typical parcel owned
 

by a private citizen. Other studies 
were reviewed that suggested
 

that in the Lag run, a gencdc id entifier based on geographic
 

coordinates, is probably the best method 
 for identifying land units.
 

However, because of the cost of implementing and operating such a
 

coordinate system, a more simple, less ostLv 
 approach was recom

mended for the present time. 

It is suggested that the Fublic Land Sur,.,ev System (PLSS) be 

used as the framework for the land unit/land unit identifier system in
 

Alaska. The 640 :cre section woul-d be the basic unit in toe sstem. 

The identifier issigned to each unit (section) would be based on the 

standird meridian, townsh ip, range, and section nomenclature. In 

cases where units cover more than one seLtion, the data file for 

each sectional unit would includec a listing of other sections that 

were part of the multisection unit (e.g., this might occur in case 

record files of DNR or BLM.). One option that should be considered 

here is to use the same geocode unit identification system that BL 

currently employs. In areas where density (of people, resources, or 

uses) dictate, the identifier could be made more precise by extending 

it to the l/b section, 1/4 1/4 section, 1/4 1/4 1/4 section etc (8, p. 8).
 



Thie'-LSS 1~e 1 dentifier~ was evalae yeaiigi ncmaio 

to several pre-established criteria.(, The conclusion reached was that. 

for the present time, the PLSS based system is a suilabe;land unit 

identifier for Alaska in terms of simplicity,, uniqueness, 'flex!Ibility,,-. 

accessibility, and econozv. 

CONCLUSION 

A modern mulripi.pose land record system is needed in Alaska. 

The state's needs, as" . . ' . . 
evidenced by the land transfer and'. .. . .. 

resource
! '. ,. 

- ;'I:.; 5 A 

management problems that presently exist', require application of the 

best thinking and latest technology available. ,Fortunately, a number, " 

of programs that will support and/or be part of a multipurpose cdastre -

are already on-going. These include, among others, a s.tate coordinated 

land title syste i,availability of remotely sensed'imagery for large 

parts of the.state, an active geodetic survey"program, and widespread 

interest at all levels of government in land data system improvement. 

Continued coordination and coop ration among all parties involved are 

also important. The formation oL\1,a Federal Advisory Cominittee can 

provide both improved syst'em coordination and improvements in the data 

base for all users. Both are critical to the long run success of .. 

''. .. L multipurpose cadastre operation. '' 

01 v 
I0I 
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technology, and emerging trends in computer technology. 

The results include the spatial merger of cwrership and 

resource records, the planning opportunities and
 

applications 
of such data mergers, and the implications 

concerning resultant problems concerning spatial 

reliabilities and accuracy. Overall implications to 

planning and conmuter related professions are provided. 

PART i: ISSUES ADORESSED 

,tdernization of larce scale (1:400 to 1:24,C00) land 

records in ,North America is being driven by the concurrent 

emergence of institutional reform, improved economies in 

positional and infor-ational technology and the general 

need to imorove archaic land record procedures. This 

overall trend has been characterized this way: 

11 .. we are in the process of and witnessing a change in 

geographic and cartographic technology and its 

utilization in public administration surely as 

significant as that manifested by Napolean's cadastr., 

and for the same reasons: ground swells in 'he 

demands placed on goverrnments for programs, services, 

and controls, and a concomitant increase in 

technological capability. 'We are witnessing the 

ni tal pericd of a third order marking the conluence 

of government and technolog. (Mitchell, 1980) 



To address, as Mitchell suggests, this "change in
 

geographic and cartographic technology," participants in
 

the Westport Project addressed the following issues in
 

relation to modernization of land records. For the
 

purposes of introduction, a brief discussion of each
 

follows:
 

definitions -- the development of common definitions 

for various terms and concepts. This is being accomplished 

to bring some semblance of codification and order to a 

presently confused situation. This confusion is a 

particular problen when various discipline's attempt to 

communicate and establish understanding. For example, the 

follcwing is our operational definition for the term "land 

records": 

Those spatially related documents 

that record governmental interest 

in the physical, legal, and environ

mental aspects of the land - whether 

in, on, above or under the surface of 

the earth. 

Additional 
terms have also been defined (see Appendix A).
 

In addition, the Westport Project has focused upon 

those large scale records which are defined by Dueker 
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(1979) and Kilpack (1982) as routine goverrmental 

responsibilities such as land tenure and economic records 

in contrast to non-routine responsibilities such as one 

time land use modelling efforts (see Table 1 ). 

TA8LE 1: TYPE OF CNMPUTERIZE LANO RECCRDS SYSTES 

Non-Routi ne Routine 

Abs trac t boundaries Non-abstracted boundaries
 
(e.g., land (e.g.,
forms) state, county, town

ship boundaries) 

Qualitative evaluation 
 Social Records 
(e.g., solid waste (e.g., Census) 

disposal siting) 

Land Use MIodeling Economic/Fiscal Records
 
(e.g., electrical (e.g., tax parcels)
 
trans-nission corridor
 

sel ection) 

Land Tenure Records 

(e.g., property boundaries 
rights and encumbrances) 

Environmental Records 

(e.g., soil surieys) 



This distinction is useful for both understanding differ

ences between various type records plus the different
 

computer systems which support these two different types 

of records.
 

perceptions and attitudes towards modernization -- the 

survey and analysis of those involved and responsible for
 

land record collection, management and/or use focused upon 

each groups' perceptions and attitudes toward land record 

problems and modernization. The need for this survey is 

based upon the assumption that modernization will require 

the participation of many groups. Understanding 

each group's attitude is an essential first step toward 

gaining their involvement (for additional information see 

Portner and Niemann, 1982). 

trends in modernization -- modernization of land 

records is being precipitated by various trends including 

the explosion of computing in general and specifiially due 

to cheaper memory, more frieidly interfaces, the apparent 

efficiencies of computing for records management, and the 

development of quite sophisticated graphic and mapping 

technology. In response to this computer technology, plus 

concern for the archaicness of existing land records, 

governmental institutions at the federal, state, and local 

level are beginning to respond to issues of modern

ization. in addition, improvements in positional 
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technology are making large scale land records improvement 

both technically and econcmically feasible. 

positional transformation and integration -- the 

advent of digital ccmputing, the expansion of positional 

technology, and technology which allows for digitization 

of spatial records, provides for the ability to spatially 

merge a variety of records from various sources and 

various scales. The development, testing and evaluation 

of such procedures are iTortant components of any 

modernization systen. 

development of large scale (1:400 - 1:24,0CO) digital 

data bases -- a primary activity hs been the digitization 

of various large scale records including 

ownership/taxation boundaries, and various resource 

records including prime agricultural lard and wetlands. 

This was ac.ormlished to determine the problems involved, 

and to investigate the local and regional planning 

applications of such data bases. 

spatial mrger of resource and ownership records -

tho spatial merger of propietary or tenure interests in 

land with the quantities and qualities of various natural 
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resources has been a missing element ,nmost land modern

ization efforts. This merger was accomplished also to 

determine the problems involved and to evaluate the 

potential applications and implications of such a merger. 

applications in rural landscape planning -- a scenario 

for the selection and preliminary design of subdivision. 

This provided a process by which to utilize various 

digital data bases, test various forms of comnputer
 

graphic technology, plus merge various land records.
 

accuracy and reliability of digital records -- the 

advent of computer technology and the development of 

transformation procedures resulted inhas the ability to 

spatially and statistically merge a variety of land 

records. The resultant spatial accuracy/precision of such 

transfor-tions was addressed as well as the reliability 

of various land record mergers. 

incremental ard solutionsmutational to modernization 

-- land record modernization is being pursued in a variety 

of ways. Some procedures include extensive comprehensive 

mapping and digitization programs; and same are more 

geographically incremental. The former are initially 

expersive and the later less expensive, but possibly not 



as efficient in the long term. Compari sons between
 

comprehensive systems are di scussed in 
relation to more 

incremental approaches.
 

PART 2: TRENDS IN MODERNIZATION 

A. Federal, State and Local Activities 

There are both insi tutional and techiological tre;ds 

in North America which are (a) resul ting in the 

moderMization of large scale land records, and (b) de

veloping integration procedures of these records with 

particular focus upon cadastral 
or ownership records as an
 

essential data set. 

For example, institutional interest exists in various 

forms including research groups such as universities and
 

the National Research Council , various professional 

organizations, and even the Office of Management and 

Budget. As a result, a variety of wide-ranging activities 

and public crganizations over the past twenty years have 

emerged. This has been summarized by various authors 

including Clapp and Niemann (1977) and McLaughlin (1981). 



Significant private organizations have as well been active 

(Petersohn, 1981). Extensive bibliographies have been 

developed on various aspects of the subject by Moyer (1978) 

McLaughlin (1975) and Booz, Allen and Hamilton, Inc. 

(1979). Summries of Naticnal conferences and symposium 

which have focused upon land records modernization 

problems have been published by Cook and Kennedy (1967), 

White (1968), Konecny (1969), Philips (1975), and MOLDS 

(1979). And in 1980 a specific conference was held on the 

actual interface or merger of large scale cadastral
 

records with planning, and resource and engineering
 

records (Clapp and Niemann, 1980).
 

federal activity
 

Government interest at levels isvarious emerging. 

Intial concern at the federal level 
with land records
 

improvement resulted in a variety of recanmendations in 

1973 frcm the Office of Management and Budget Task Force 

on Mapping, Charting and Geodesy (National Research 

Council,1973).l In addition, the Council of State 

Governments has sponsored a series of studies which have
 

addressed integration and modernization improvements 

(Patton, 1975).
 

1 This report and resultant recmmendations were since 

updated. See Federal Surveying and Mapping: An 
Organizational Review, National Academy Press. 1981. 



Most recently t.here has been considerable activity 

within the National Research Council. In 1980 the 

National Academy onof Science's Conmittee Geodesy 

published a report on the Need for a Multiourpose Cadastre 

(National Research Council, 1980). This panel concluded 

that 

"there is a critical naed for a better land 
information system in the United States to improve 
land conveyance procedures, furnish a basis for 
equitable taxation, and provide much needed 
information for resource andmanagement environmental 

pl anning" 

The panel made the following six recommendations: 

1) Federal legislation should be prepared to
 

authcrize and fund a program to support the 
creation 

of a multipurpose cadast.e in all parts of the ,Nation 

and that the ffice o, Management and Budget designate 

a lead igency for the multipurpose caedastre. 

2) Technical studies should continue to be sponsored 

by the federal government to identify consistent land 

information ctid display standards for use among and 

within federal agencies and between federal and state 

governments. These studies should rely on the 

V1
 



authority of state governments to adopt the standards 

and organize the data collection, in cooperation with 

the federal government to ensure ccpatibility on a 

national basis, delegating these functions to local 

government where appropriate. 

3) Each state should authorize an Office of Land 

Information Systems, through legislation where 

necessary. to implement the multipurpose cadastre. 

4) Each county government (or municipality where 

appropriate) should create an Office of Land 

Information Systems in coordination with such cffices 

as the recorder of deeds, county surveyor, assessor,
 

planner, and county abstractcor, if any.
 

5) Local governments should be the primary access 

point for local land information. 

6) Support should be provided by the federal 

government for the establishment of a center or 

centers of excellence in land information science, for 

the purpose of providing a prigram that develops 

scholars and professionals. The curriculum should 

include direct experience with 'land data systems
 

problems.
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Since this 1981 report another panel on the
 

multipurpose cadastre has been convened to 
address and
 

focus upon issues of impleentation. Their report is
 

complete and pending review. Also in 
 1981 the National 

Research Council established a Committee on an Integrated 

Land Data Mapping. This committee is addressing issues of 

spatial integration of digital cartographic infornation 

with the modernization of the cadastral foundation of much 

of the U.S. - the Public Land Survey System (PLSS). Their 

report has been reviewed and is pending publication. 

State Activity
 

As federal interest emerged, concurrent activities 

followed at the state level. It was focused upon state 

inter. st and responsibility and federal prcgram respon

siveness to the state's needs. In this regard, the 

Council of State Governments conducted a series of three 

case studies. These case studies were funded by the 

Resource and Land Investigations program (RALI) of the 

U.S. Departnent of the Interior; they were focused upon 

the more general concern "about the avilability of 

adequate land use data and land information within 

government for land and resource planning and manage

ment." The three case studies were conducted in the 

states of Connecticut, Texas and Wisconsin; of the three, 

the Wiscoisin project was unique in that it (a) documented 
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a set of problems generic to most land records; (b) 

included and evaluated all land record producers including 

the semi-public utilities; and (c) identified the costs 

frctn the perspective of the taxpayer to assemble and 

maintain the local, state and federal land records
 

activities for the state of Wisconsin (Larsen et al., 

1978).
 

Basic Land Records Prcblems 

In the initial part of the study, land record users, 

producers, and managers were asked to identify land record 

problems and land records which exemplify such problems. 

Seven problems emerged: accessibility, availability, 

duplication, aggregation, integratability, confidenti

ality confidentiality, and institutional structure. 'When 

these seven problems were compared with land record 

products, it was evident that existing land records were 

frought with the identified problems. 

Land Record Producers 

Traditionally evaluation of land records has focused 

upon a federal agency, a level of government or a 

particular geographic entity. Focusing upon all public 

and semi -public land record producers resulted in, for the 

first time, a citizen perspective of the magnitude of the 
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land record fragmation and functional overlap among
 

existing state structures and among state, federal and
 

county levels of government.
 

Land Record Costs 

A third and equally important component of the
 

Wisconsin Case Study was to approximate the cost to
 

collect and maintain Wisconsin's land records fram a
 

citizen or taxpayer's persoective. Annual per capita land
 

records costs were estimated for local, 
state and federal 

units of government including the semi-public utilities. 

it was found for fiscal 1976 that 'Wisconsin's4.4 million
 

residents paid approximately Vi7 each for information 

about the state's 35 million acres of land for a total of
 

378,730,306. 
 This consisted of 325,3,9,545 for federil
 

activities, Sl,582,818 for state, S4,117,989 for local
 

and $10,6-79,9E4 for the semi-public utilities. 
 in total
 

this is equivalent to 
about $2.25 per acre. Also, since
 

1976 there is nothing to suggest that this public invest

ment in land records has not continued at the same rate.
 

Besides the 78 million annually, the other major
 

finding of the study was the level 
of investnent for land
 

records at tle local level of government, or $8.89 per
 

resident. This amounts to over one-half the annual expend

iture. At the time this was surprising, but in retrospect 
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the results should have been obvious. Local government by 

its delegated responsibility is responsible for land tax

ation, school maintenance, land zoning and regulation, and 

the registration and recordation of prcperty rights. The 

land records cost of these responsibilities appears to be 

reflected in the cost per capita. 

The Wisconsin Case Study resulted in the following 

seven reccmmendations: 

1) Land data collection should be at the lowest 

possible governmental level that has the technical 

ability to collect it accurately and efficiently. 

2) Land data should be aggregated up from that
 

lowest level to the higher levels of government.
 

3) Standard-setting for land data collection and 

display shouJld be at the higher levels of government, 

to assure effective compilation and comparison among 

jurisdictions. 

4) Each level of government, and each agency on each 

level, should be able to overlay or otherwise 

interrelate their land information, the usual method 

for doing this being a geographic reference system 

that is mathematically based. 



5) Land information should be accessible and usable 

by all gvernmental agencies and levels. 

6) One governrental entity on each level 
should be
 

responsible for land records management and land 

information improvements. 

7) Publicly held inforntion about the land should 

be easily accessible to citizens, under uniform 

confidentiality standards consistently applied. 

Local Activit-, 

Larce scale land recors mcdernization apcears to be 

particularly active within local government such as cities 

and counties. As the results of the Wisconsin Land 

Records study surcest, -.his is mhe,-e t.e invest.,7ent in 

large scale reccr s exists, wqvere much of responsibility 

resides, and most of 4the mode-niz.:icn is needed. Local 

overnment is also responsible for the cadastral or 

ownership record which has teen a prime fccus for 

moderniza-ion. kc-ivity has teen varied ranging fran and 

including c,:mcrehensive effrnrts such as in Racire County 

in ',-isconsin (3auer, 1980), Fairfax County, Virginia and 

Lane Cow-.y, Crecon to more suctle incremental approaches 

such as the recent elimination of the ccunty surveyor as 

an elected position in Cane County, Wisconsin (Thompson, 
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1982). For example, the elimination of the elected 

position 	of surveyor was justified by the County Executive 

to assure 	more effective use of limited resources. He 

said. 

"Dane County's archaic system of keeping land records 

is due for 
an overhaul officials say..." In justifing the
 

action, the officials said, 

"Currently anyone who wants to learn about a 

piece of land must shuttle back and forth between 

several deparmnents, some of which are saddled 

with written records reminiscent of the 19th 

century."
 

Besides the arguments of archaicness, improved 

efficiency was an impcrtant campaign theme and a modern

ized system has been envisioned by the County Executive, 

Jonathan 	Berry, to be a 

"one stop service for people seeking infor

mation about property, including ownership, 

zoning, judgments, back taxes and the like." 



He goes on to say this action is 

"...the first step toward updating the county's 

entire record-keeping system..." and, 

"it spills over into other areas"... 

"The key to bringing the county into the 80's 

with ccmcuters starts, with the land." (emphasis 

supplied). 

In essence, there appears to be considerable actvity 

at all levels of governrment focused upon large scale land 

reccrds modernization, and this is primarily due to the 

need to modernize cadastral or ownership in foreton. 

B. Positional Technolocies 

Since the beginning of the race to space twenty-five 

years ago, we have witnessed profound changes in informa

tional technology. A subset has oe=n the development of 

positional techroloc es both for space exploration and 

military applications. The recent military crisis in the 

Falkland :slands provides an explicit example of the mili

tary irmlications of positional technology. As reported 

by the press, the sinking of the British desiryer 

Sheffield by a French Eocest missile was acccmplishd by 

obtaining a positional fix from a Russian satellite and 

relaying the geographic coordinate to an Argentine air

craft. Within four hours of Russian cbseration, the ship 
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had been located positionally, hit and sunk. These space 

and military developments, plus the evolution of laser 

technology has provided opportunities for obtaining very 

precise pnsitional measurements of geographic features. 

For example, the applications of this technology will 

result in the readjustment or more precise definition of 

the datum and shape of North America. 

Modernization of large scale land records and
 

particularly the spatial integration of %ariousrecords 
 is 

dependent upon a foundation and densificiation of 

positional geodetic coordinates. This densification of 

geodetic ccordinates remains the major implementational 

restraint. This is especially true for land information
 

systems which are to
designed integrate parcel/ownership 

data with other social and resource data. From the 

standpoint of land surveying or positional information 

related to ownership parcels, Langley et al. (12) 

suggests that two broad areas of positional concern 

e-xist. Cne is the micro level delimiting individual 

parcel boundaries (see Table 2 ) and the other is the more 

macro level focus upon parcel/ownership integrated infor

mation systems. 
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TBLE 2: ACCURACY REQUIRED FCR OELINIATIOIj OF ,INOIVDUAL 

PARCELS (MICRO LEYEL) 

1. In Rural Areas + 0.35' This is equivalent 

to third order class 

II control when cor
ners are one-hal f 
mile apart. 

2. In Rural or Urban- + 0.17' This is equivalent 
izing Areas of to third order, 
High Pesource class I, when cor-
Quality or Areas ners are one-half 
Effected by Urban- mile apart. 
ization (moderate 

land value) 

3. In Urban Areas + 0.08' This is equivalent 
(high land value) to second order, 

class II, at half

mile spacing. 

As Langley et al . (1-%2) points out: 

"...it is increasingly being accepted that 

a geodetic framework fcrms the spatial fcundation 
for the creation of any integrated land records and 
infcrmazon system.rt not only provides accurate and 
efficient neans for referencing data, it also 
provides a uniform, effective lancuage for inter
preting and disseminating land information." 

http:system.rt
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Assuming the fundamental importance of a geodetic 

framework, what is the technological and economic status 

of positional technology? Table 3 provides some insight. 

It describes the economic implications of various methods 

at various densities and accuracies. In essence, the 

emerging technology of the Global Positioning System (GPS) 

appears to have the capability to provide both adequate 

point position and relative position information at 

relative accuracies; or "it potentially represents a major 

breakthrough-in providing efficient control 

densitification". (Langley et al. , 1982) 

In summary, development of continued ccmputer 

efficiencies with the evolution of positional technology 

during the later half of this decade suggests that we will 

witness substantial modernization of large scale land 

records systems in North Anerica. 

IV 
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TABLE 3: COST TO ACQJ !RE DIGITAL COORDINATES 

Cost oer PLSS 
Scurce Accuracy Secti on Ccrner 

1. Fran Ccdetic and + 0.2' - + 15' $5C0 - 31,5CO 

Land Suriey Methods 

2. Frcm Geodetic and 0.5' - + 30' S2CO - $ 5CO 
Conventional Photo

gramnetric Methods 

3. Fr=m Geodetic and + 0.2'  + 5' S300 - 31,500 
Spec al Preci se 
PhotoQrammetric 

Methods 

4. Fr=n Gedetic and + 0.2'  + 5' S700 - $1,200 

Inertial Technology 
Ye'n cds 

5. Frcm Global Pos- + 0.1 '  + 0.3' S700 - 31,000 

itloning System by 
interfranetric
 

Methods
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PART 3" RESULTS FROM THE WESTPORT MODERNIZATION EFFORT 

A. Introduction 

Assuming the andtechnology related efficiencies, 

relevant to modernization of large scale land 'ecords 

areforthcming, what are the implications and applications 

of such modernization? Within the context of the Westport 
Project, a land planning application has been investigated. 

Before this could be accomplished, hcwever, considerable 

effort was expended developing a variety of large scale 

digital bases. These data bases and the resultant diffi

culties have been 
 reported upon previously (Moyer et al., 

1981 and Cor. on-Rikert, 1982) Importantly, however, this 

activity resulted in the ability to spatially merge land 

parcel/ownership records with land resource records using 
the positional foundation of section/township system of the 
Public Lands Survey System (PLSS). 

To illustrate the potential applicability of spatial 

computing using large scale digital data bases, a computer 

assisted building scenario is developed. As described 

earlier, this scenario illustrates the use of data derived 

from routine sources. The scenario focuses upon the 

location of a subdivision as well as the organization of the 
individual properties within the subdivision. 
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B. Land Subdivision Scenario 

Frcm the standpoint of sel ecting land for development, 

various opportunities and constraints exist; many of these 

having spatial characteristics. For example, land ownership 

rights and incumbrances are part of a spatial-legal record 

of obvious imortance. Fiscal value of land varies spa

tially depending upon a variety of factors. For example, 

assessed value is sometimes a useful measure of the land's 

economic worth. Social desires also have spatial properties 

and zoning may be thought of as representing society's de

sired social and physical relationship between various uses 

of land. E.nvironmental conditions also have spatial proper

ties, be they constraints for development such as soil 

structure for foundations or governmentally required limita

tiors such as flood plain developmnent restrictions. Let's 

now lock at how some of the opportunities and constraints 

discussed above can be used in the selection and development 

of a subdivision. 

Our scenario involves a developer wishing to purchase a 

large piece of real estate for development as a sub

division. imagine that the developer has access to a large 

scale digital data base and computer graphics plotting soft

ware and display hardware. Also imagine t".!t a large scale 

digital da.a base as been automated by local government as 

part of its routine responsibility for public land records 



management. As indicated, an important part of this large 

scale data base is the inclusion of the property/tax parcel 

record in a mathematical and jeodetic based upon state plane 

coordinates. It Is also compatible and spatially inte

gratable with other land records (see Figure ). his data 

set, plus additional records, are used In the following
 

manner to choose a suitable site for a subdivision.
 

Resides the property records, the remaining data files 

are reflective of institutional constraints to the pro

prietary and developmental interests in the land. For 

example, the systEm contains digit) overlays for zoning, 

wetlands, floodpliins, and an agricultural lands pro

ductivity classification. In addition, some of these land 

records are being digitized statewide. For example, 

wetlands in Wisconsin are being mapped statewide and in 

digital form. Also in Wisconsin, each of these resources 

represent legal constraints to development. Therefore, any 

developer must acknowledge them in his/her analysis and in 

any subsequent solution. 

Figure 2 depicts, in ccmputer plotter graphic form, land 

use zoning within a four square-mile sub-arra of Westport 

township. Figure 3 depicts the sub-area in terms of its 

waterways (a river, in this case) and floodplain boun

daries. Cf course, floodplains are inadvisable for develop

ment and so this portion of )ur sub-area is eliminated from 
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considerazion. Figure 4 depicts the wetland areas within 

cur sub-area. These areas, then, are also eliminated fran 

consideration. 

Figure 5 depicts the agricultural lands productivity 

classification (which is based upon a soil classification) 

for the sub-area. There are tothree classes this classifi

cation fcr the sub-area, i.e. A, B, and C, with A represen

ting prime agricultural lands while B and C represent lands 

of less-than-prime or marginal agricultural quality. 

Acknowledging that Class A lands are best left for 

agricultural uses, our developer would then be concerned 

with findings a piece of property that is canprised of 

predominantly Class B or C land. 

Considering this requirement and the aforementioned 

floodplain and wetland constraints, a suitble site fcr 

developnent is determined (also indicated in Figure 5). 

The shape of the site is determined by the aggregate shape 

of the existing prooerty parcels that would have to be 

purchased by the developer before develcornent cculd occur. 

Figure 6 depicts the conceptual solution developed by 

our developer. Careful study of the solution will reveal 

.sonds rentionedthat it to the a floodplain, wetland, 

and agricultural land constraints. Figure 7 is ar. even 
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closer view of the solution. It should be noted that this 

graphic rendition represents the solution in schematic form; 

and is not meant as a working or construction drawing. It 

is, hcwever, representative of potential street arrangements 

and connections, parcel arrangement and numbers, and other 

general rel ationships. 

C. Impl ications 

This scenario shcws that major advantages exist when
 

computers, in concert 
 with routinely available large scale
 

digital data bases, can be used 
 as a planning and develop

ment tool .. First of all, the computer creates the opportun

ity to perform faster site analysis than is possible with
 

the 
 processes of manual drafting, scale-conversion, and 

overlaying. Secondly, the ccmputer creates the opportunity 

to quickly investigate numerous alternate designs while, 

agin, eliminating the need for time-consuming drafting. 

Finally, the computer can quickly change scales of output so 

that a solution can be readily examined in the site-specific, 

neighborhood, and regional contexts. 

These three advantages would allow developers and those 

responsible for reviewing such proposals to spend their time 

more economically; e.g. by providing and reviewing more
 

alternotives and aspending smaller proportion of their time 

tending to the activities of drafting, etc. 
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in general, the developer would be capable of performing 

more analysis and assessing more al terratives in rcughly the 

same amount of time. When all of this is done using a large 

scale infcrmation base, the only outfall can be better 

decisions; ores more responsible to the needs of society. 

PART 4: YPLICATIONS OF DATA ACURACY TRCIJGH MOCDENIZAT:ON 

Besides all the potential opportunities and applications 

of ccmputer graphics and associaced technology, questions 

emerge concerning the accaracy and reliability of the merger 

of these various records, particularly tlhnse obtained from 

existng sources. 

A. Reliability 

This is a particular prcblem when land records of 

varying spatial reliability are merged. Figure 8, for ex

ample, illustrates what happened when 1930 ownership 

records, 1980 tax identifiers, and 1975 shoreline records 

were independently digitzed, spatially transformed, and 

merged using state plane coordinates in 'gestport Tcwnsnip. 

All four records are public (routi.1e) and presently reside, 

in -map fcrm,, in various local acencies such as the County 

Surveycr, the City Engineer, the Tax Assessor, and the 

Regional Planning Commission. Figure 8 shcws there is 

http:routi.1e
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considerable difference between the shoreline as 
plotted
 

from the property record (dashed line) and the shoreline as 

plotted from a large scale topographic map (solid line). 

The property record has legal standing, but the topographic 

record probably represents reality. There are a myriad of 

potential explanatiors, but the importance to those who 

intend to employ spatial computing techniques cannot be 

understated. The integration technology is here, but the 

quality and reliability of the data base must always be 

understood. To the building industry, the implications are 

obvious. If this site on Lake ,Mendota was a prime location 

for a major recreational housing project, there are a host 

of questions which emnerge: 

- How much shoreline really exists? 

- How much building space really exists? 

- Do existing real estate taxes and land appraisals 

really reflect the land value? 

- Does the apparent change in shoreline suggest that 

excessive erosion and deposition is taking place; 

thereby requiring extensive engineering protection 

of the shoreline, etc.? 
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B. Accuracy 

Within the 'Aestort Project, other accuracies and
 

reliability questions are beginning 
to be addressed. This 

has included an evaluation of state plane coordinate values 

calculatced with soft'are and from existing sources in com

parison ith on-the-ground survey procedures (Crcssfield, 

1981 ). In addition, other parcel map accuracies have been 

approximated (see Table 4). The results indicate 1tat a 

'4stpcrt parcel data base can be transformed and improved, 

'w'- not at cadastral (prcverty boundary) standards (Mills, 

1982). There is also scme question if portions of the 

prcel file can meet national map accuracies at 1:24,O00 

given that ownership reco:ds in 'estport are presently 

maintained by the Courrty Surveyor section by section, and 

4hey are adjusted on an ad hoc basis "car-ograpnically" by 

-tedra'ts-erson when sections are spatially aggregated. 

The appropriateness of this cartograpic adjusth-ent 

procedure is questionable and the results of these 

procedures are being reviewed and investigated by Chrisman 

(1982) and others. This issue of accuracy is of oarticular 

iaportance in the context of digital cartography such as 

that being conduc'ted by the 'Wisconsin Oepart-ent of Natural 

,esources (W,,R) 'Wetlands %YppingProgram. At present, WONR 

is macping all of 'Wisconsin's wetlands as part of a legis

lative mandate to con'rol alteration of these resources and 

to determine the extent of public ownership. 
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TABLE 4: PARCEL MAP ACCURACY ESTIMATES 

Tests Acuracy 

Section line sub-study along average of + 2.5'
 
division (north half of sect.
 

21 and 22)
 

Edge matching of forth acre average of + 4.3' (on
 
parcel boundaries 
 90% of the discrep

ancies were less than 10' 

Additional matching examples 50 4 75'
 
(road rights-of-way meeting
 

secticn lines)
 

Town of Oregon Parcel Maps average of + 17'.63 (or 
(redrafted vs. existing) 900 of the discrepancie! 

were less than 40' 

To accomplish this legislative mandate , a mapping 

program was initiated. The resultant maps and digital and 

wetland boundaries products are of unknown spatial accuracy 

requiring case by case verification of boundary disputes. 

Table 5 indicates an analysis of the approximte accuracies 

of wetland boundaries with and without the use of section 

corner control points (Mills, 1.82). The results indicate 

that the existing product, as well as the transformed ver

sion are 
not within national map accuracies at 1:24,000.
 



TABLE 5: ESTATES OF MAP ACCURACY OF WONR WETLAND MAPS 

Source 
 Accuracy
 

U.S.G.S. Toographic Quadrangle 90' of -Aell-defined points 
(1:24,OCO) National Map are to be within 40 feet of 
Accuracy Standards. true position. 

W.D.N.R. Maps (I:24,OCO) Upper error limit for 90% 

of wetland boundary points 
fall within 200-400 feet of 

true position.
 

'Westport transformed ver- Upper limit for 900error 
sion (21 control points) of wetlands boundary points 
(1 :24,COO) fall within 150-350 feet of 

true position. 

The implications of such accuracy and reliabilities are 

complex. Solutions are a mix of improved mapping and 

computing technology, standard setting, notations of 

accuracy, fundamental change in land records management and 

mcre explicit statement of goals and objectives by land 

record system users and developers. Tnere is little 

question that those respon.liblo 'or land records mcderni

zation will need to recognize issues of accuracy and 

reliability as part of system design and management. 
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PART 5: POSITIONALLY INTEGRATED APPROACHES: COMPREHENSIVE 

OR INCREMENTAL? 

Technological trends, interest in modernization and the 

potential applications of such that landsuggest records 

systems which can positionally integrate and merge land 

records will energe in spite of the problems of accuracy, 

reliability, etc. The basic question appears to be whether 

comprehensive or incremental approaches will be pursued (see 

Table 6). 

TABLE 6: POSITIONALLY INTEGRATED APPROACHES 

Comprehensive Approaches: 

Multi-purpose cadastral systems (e.g., Racine 
County, Wisconsin, Maritime Provinces, Canada) 

Parcel systems with resource data as attributes 
e.g., SNERPAC coastal zone) 

Spatially comarable, but independent systems (e.g., 
local with county/state with national). 

Incremental and Mutational Approaches: 

- Public Land Survey System (PLSS) coordinate by 
coordinate (e.g., Bureau of Land Management and 
Local Government) 
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Political area by Political Area (e.g., City of 
Milwaukee, City of Menasha, Wisconsin) 

Parcel by parcel through the use of coordinate 
(e.g., Dane County/Sandsness prcposal) 

Data set by data set (e.g., Wisconsin Wetlands) 

Best available information (e.g., Public Land 
Survey System, State of Minnesota) 

The distinction bet.een the tdo may be scmewhat arbi

trary, but can be characterized as follcws (Crossfield, 

1982). The first group, ccmprehensive, tends to involve 

substantial capital outlays that produce an almost instan

teously generated system. The second group (evoluticnary), 

evolves slcwly and requires continuous updating capabil

ities. The advantage of group ore is that if represents a 

crisis criented planning/deision prcess. it also may be 

shcwn that an instantaneous payback of the investnient will 

reduce waste and duplication and result in a high bere

fit/cost ratio. T"he advantage of incremental approaches is 

that they do not require large amounts of initial capital 

inves-ent, but Instantaeous payback is not likely either, 

and these approaches fit present institutional/political 

arrange.Tents better. This second set of cpprcaches may as 

well be the only long term solution given the dynamic 

characteristics of the times theand technology. Table 7 

provides some insight into conditions which seem to indicate 



that any approach must ad&ess the concept of change due to 

a variety of social, technological, and legal forces.
 

TABLE 7: CONDITIONS EFFECTING INCRDIENTAL APPROACHES 

- Positional readjustment of the North American datum 

is expected in 1984-35 

- Continued improvement in the cost and accuracy of 
positional technology is expected 

- Geographic shifts in the need for increased spatial 
accuracy will continue 

- Trends continue to authorize and/or require parcel 
descriptions through the use of coordinates 

- Probable evolution towards laws requiring improved 
positional accuracies of property resourceand boundaries 

Explicit directions and procedures for large scale land 

records modernization remain unclear, but sane trends are 

emerging. An analysis of various attempts to modernize land 

records and efforts within the Westport Project indicate 

that much more thought should be given to incremental 

approaches which respond to system elements of a dynamic 

nature.
 



SLMMARY:
 

Institutional interest in modernizing land records 

is emerging at the national state and local, level 

Positional larce scale networks are beccming 

technologically and economically feasible 

Large scale land records in digital cartographic 

fcr-n are to be expected 

Opportunities exist for quite sophisticated 

planning applications using computer technology and 

in concert with large scale digital data bases; 

but,
 

Important prcblems of accuracy and reliability ast 

be considered.
 

Important issues of increnental system evolution 

needs to be addrssed. 



-37-


Bauer, K. W. 1980. "Spatial Control: A Necessary Base for 
Modern Land Informatioii Systems," in Land Itiformation 
Systems Can and Should Be Modernized, B. J. Niemann, Jr. 
(editor). IES Report 1]8, Institute for Environmental 
Studies, University of isconsin-Madison, pp. 53-59. 

Booz, Allen and Hamilton, Inc. 1979. "State of the Art 
Research Bibliography on Mlapping and Surveying," in 
Harvard Library of Computer Graphics, 1979 Mapping Col
lection (Urban, Regional and State Applications), 
pp. 183-195.
 

Chrisman, N. R. 1982. "Estimating the Error of Categorical 
Maps." Harvard University, Laboratory for Computer 
Graphics and Spatial Analysis. 31 pp. 

Clapp, J. L. and B. J. Niemann, Jr. 1977. North American
 
Land Information Systems: An Overview with Recomenda
tions." XV International Congress of Surveyors, 
Stockholm, Sweden. 38 pp. 

Clapp, J. L. and B. J. Niemann, Jr. 1980. Land Records: 
Costs, Issues and Requirements for Improvement,"
 
Proceedinas of the Planning and Engineering 
 Interface 
with a Modernized Land Data System. American Society 

of Civil Engineers.
 

Cock, R. and J. Kennedy. 1967. Proceedings of the QJLDATA 
Conference. American Bar Foundation, Chicago, IL. 

Crossfield, J. 1981. "The Westport Section Line Accuracy 
Study." Technical Papers if the Fall Meeting of ASP/ACSM 
San Francisco, pp. 106-115. 



Crossfield, J. 1982. Unpublished draft of "A Realistic, 
Comprehensive Land Records System, Data Gathering Yechan
ins: A '4estport Project Status Report." Mdison: Univer
sity of Wisconsin, Department of Landscape Architecture. 
8 pp. 

Dueker, K. J. 1979. "Land Resource Information Systems: A 
Review of Fifteen Years' Experience," Geo-Prccessin 1: 
105-128. 

Kilpack, C. 1982. 'Canputer Mapping, Spatial Analysis, and 
Landscape Architecture," Landscace Journal, vol. 1, no. 1, 
41-A7. Madison: University of Wisconsin Press. 

Konecny, G. (Ch.) 1969. Proceedinas of the Symosium on 
Land Registration and Data Banks, Canadian Institute of 
Surveying, Fredricton, New Brunswick. 

Langley, R. B., J. 0. McLaughlin and D. E. Wells. 1982. "The 
Potential Engineering and Land Surveying Market for G.P.S.
 
Department of Surveying Engineering, University of New 

Brtmswick, pp. 1-19. 

Larsen, B. J., I.. L. Clapp, A. H. Miller, B. J. Niemann, Jr. 
and A. L. Ziegler. 1978. Land Records: The Cost to the 
Citizento Maintain the Present Information Base, A Case 
Study of Wisconsin. Madison: Wisconsin 3epartmenat of 
Administration, Office of Program and Manamment Analysis, 
64 pp. 

MGLDS. 1979. Prceedings of the Second Conference on the 
Modernization of Land Data Systems, Washington, D.C. 

,McLauchlin, J. 1975. The Nature, Function and Desian 
Conceots of Multiourose Cadastres, Vol. C, Ph.D. 
dissertation, University of Wisconsi,,-,edison, 148 pp. 



-39-


McLaughlin, j. 1981. "North Anerican Contributions to the 
Development cf the Multi-Purpose Cadastre Concept," 
Proceedings of the International Federation of Surveyors, 
Montreux, Switzrland, Ccmmission 7, pp. 704.5/1-8. 

Mills, G. L. 1982. "An Automated Approach to the Overlay of
 
Wisconsin Wetlands Inventory Data with Local Property
 

Maps." Unpublished Master's thesis, University of
 
Wisconsin-Madison. 193 pp. 

Moyer, D., J. Portner, and 0. Mezera. 1981. "Overview of a 
Surv.-.y Based System for Improving Data Canpatibility in 
Land Records Systems," Proceedings of the Nineteenth 
Annual Conference of the Urban and Regional Information 
Systems Association 'URISA), New Orleans, LA., pp. 26d
279.
 

Moyer, 0.0. 1978. Land Information Systems: An Annotated 
Biblicrachy. North Anerican Insti tute for the Moderniza
tion of Land Data Systems (MOLDS), Falls Church, VA, 
195 pp.
 

National Academy of Sciences, 1980. Need for a Multi-
Purpose Cadastre. National Academ Press, Washington, 
D.C. 106 pp.
 

National Research Council. 1973. Panel to Review the 
Report of the Federal Mapping Task Force on Mapping, 
Charting, Geodesy, and Surveying. Reissued in 1981. 
82 pp
 

Petersohn, C. 1981. "Origins and Recent Activities of 
Selected Private Organizations in the United States and 
Canada in the Multi-Purpose Cadastra Field." Proceedings 
of the International Federation of Surveyors, %ntreux, 
Switzerland, Commission 3, pp. LII /1-10. 



-40-


Philips, Captain John (Ch.). 1975. Proceedinas of the 
North American Conference on the Modernization of Land 
Data Systems, Washington, D.C. 

Portner, J. and B. J. Niemann, Jr. 1982. "Beliefs Regarding 
Issues Relating to Land Information." Madison: University 

of Wisconsin, College of Agricultural and Life Sciences, 
Departient of Landscape Architecture, 7 pp. 

hncmson, L. 1982. "County Plans to Overhaul Land Records," 
Caoital Times. )'dison: Anril 17, 1982, p. 19. 

White, J. Edw. 1968. Proceedings of a workshop on ProDlns of 
Improving te U.S. System of Land Titles, IndiaraPolis Law 
School, indianarolis, !N. 



I K.I J -tI)ANI,:C'OUNTY, WISCONSIN 
r7  4/4'PARCEI1 MAI' 

I -~I~I~ _ __ v4 ~I HIVID' iti4VFIJ~ 

'~ h/ ~ (ISI kiCI COOl 1 iiAIONI1

iF, J

/Mj~kJjI IW .. ,9 SYS.I OLT Z~k 

GL*AI(012/61i 

EXERENr- UfAiNOT SFO-fIL 

P I~go. ) andL S CoertveDstits(strsk)
 



I: I ,: \ '~ "! -

' t1 1 11 
" "'I 

llIl 
__II___ 

1-1 
l l - = : ., 

kB 

Figur 2:k/ Lan l~IIl n ' 



Ijli"
 

I 

/ 2(> 


Figure 3: Water Bodies 
(river) and Floodplain Boundaries
 

(dashed line)
 



'I " 
/ 

It 
I I 

I 
/ 

I 
4 

I I 
It 

t,' 

' %lk -. '2. ll. 'I 

!1111 1'1 "", tI 

'
 id' ll a 

Figure 4: W/etland Areas.
 



t ti 

II 9yI I 


. . .. --.
 >\ r' .. 

l -"'lIl-, I u i ltll i 
 I
 

-I 


,o,,,,.,, m , f.

'OIL 

Figure 5: Agricultural Classification for the sub-area. The
 

actual site chosen for the subdivision is indicated 

with a heavy black line. 



!" I ; 

II 

.\
'iI 

Figure 6.:Proposed $1hdiilsion kesign. 



-l) ---- I-: 1 


i/
 

Fiu sud v se eig :a coe 

e7IPooe 


vew
 



-. ",I 
 1t1l l 

. \ X \ 
HA",\ 

\ 

\V 
td 

4 114 

lit i • . 

,, I 

'," , .1iI ,, /- " - ', \ 

S. ,\\ ,./\ 

.. L.I ,,, 
* "• 


5 k /v .SS)4 1. U 9•\,4B199, 
4 

IX A'2111 \X \ 

. 4 ' 1 ICIt 
4 LU41 . :i ;'. , . _. .// . . 

s2-7 

Figure 8: Property/tax parcels with parcel Identifiers and 
shorel ine boundaries. 



OUTLINE
 

ABS TRACT
 

Outli ne 

List Of Figures 

List Of Tables 

PART 1: Issues Addressed 

PART 2: Trends in Modernization 
A. Federal, State and Local 

B. Positional Technologies 

PART 3: Results frcm the ' estport Modernization Effort 
A. In trod uc ti on 
B. A Land Subdivision Scenario 

C. Implications 

PART 4: Implications of Data Accuracy thru Modernization 
A. Reliability 

B. Accuracy 

PART 	 5: Positionally Integrated Approaches: Canpre
hensive or Incremental? 

SLMARY 

REFERENCES 



LIST OF FIGJRES
 

Figure 1: 	 Cwnership/tax parcels, wetlands irregularly shaped 

polygons), and SCS Cocperative Oistricts (asterisks). 

Figure 2: 	Land Use Zoning
 

Figure 3: 	 'r4ater Bodies (river) and Floodplain Boundaries 

(dashed line) 

Figure 4: 	'4etland Areas. 

Figure 5: 	 Agricultural Classification for the sub-area. The 

actual site chosen for t.ie 
subdivision is indicated
 

with a heavy black line. 

Figure 6: 	 Proposed subdivision design. 

Figure 7: 	 Prcoosed subdivision design, a closer view. 

Figure 8: Property/tix parcels with parcel identifiers and 

shorel i ne boundaries. 



LIST OF TABLES
 

TABLE 1: 	Types of Ccmputerized Land Records Systems 

TABLE 2: 	 Accuracy Required for Delineation of Individual 

Parcels (Micro level) 

TABLE 3: 	 Cost to Acquire Digital Coordinates at Public Land 

Survey System (PLSS) Section Corners. 

TABLE 4: 	 Parcel Map Accuracy Estimates 

TABLE 5: 	 Estimates of %VpAccuracy of WDNR Wetlands 

TABLE 6: 	Positionally Integrated Approaches 

TABLE 7: 	 Conditions Effecting Incremental Approaches 



APPENDIX A 

LAND RECORD TERMS WITH CEFINITIONS 

Personnel of the Westport Project have collectively exam

ined the popular terminology which characterizes the fields 

of land information systems and land records. We have cue 

to the realization that many of these terms, e.g. cost, 

accuracy, comprehensiveness, have no firm or mutually accep

ted definition. On the contrary, they often mean different 

things to different individuals; especially those fran 

different academic and professional backgrounds. 7o remedy 

his situation and to help develop a conmon vocabulary 

amongst these different groups, we have focused upon 

developing a set of definitions for what, in our estimation, 

are some of the major terms that characterize the land infor

mation system/land record fields. 

The terms we have chosen to define tend to fall into one 

of three categories: those concerned with land records, 

those concerned with land information systems, and those of 

a miscellaneous nature. Accordingly, we present the defin

itions using this categrization. 



TERMS CONCERNED "',ITH LAND RECORDS 

Accessibility - refers to the extent to whih the exact 

information desired by the user can be 

obtained. Access may be hindred by 

several factors; including unclear or 

unnecessary privacy restrictions, poor 

capabilities to cross-reference different 

kinds of data, and a simple lack of know

ledge about what data exists, where it 

is, and in . form. 

It has been recommended that, to increase 

the accessibility of all kinds of land 

information, all data pertaining to a 

specific parcel be located in one place 

or accessible through a system of "infor

mation outlets". 

Integratibility - refers to the extent to which two or 

more land information sources relate to 

the same indexing system and, thereby, to 

the extent to which these sources can be 

integrated in a reliable manner. Diffi

culties in integration can be character

ized as (l) spatial difficulties invol

ving attempts to integrate tv or more 



spatial sources (maps). Spatial diffi

culties can be attributed to differences 

in m.p scale, differences in map accur

acies, and differences in spatial refer

encing systems (e.g. UhM versus state 

plan coordinates vs. latitude/longitude) 

or (2) non-spatial difficulties involving 

various types of "listed" data such as 

ownership records, tax rolls, etc. Non

spatial difficulties are primarily due 
to
 

the different ways in which different 

listed data is organized. For example, 

ownership reccrds are organized by o'ner 

name, while tax rolls are organized by 

parcel number; thereby making cross

referencing or integrating ext-emely 

difficult. 

Currency 
- refers to the degree to which a specific 

land information source is up-to-date. 

This is, of course, reflective of the 

regularity with which the source is re

vised or updated (e.g., once per year, 

once every five years). 



Accuracy/Validity  both refer to the extent to which a
 

land information source corresponds to 

reality. Accurate/valid sources are 

either (1) free from mistakes in regard 

to listed data (e.g. the owner of a
 

specific parcel is correctly identified); 

cr, (2)within a specified interval of 

error in regard to spatial (map) data
 

(e.g. the map is accurate to = 0.50 
feet)l1 

Precision/Reliability 
- both refer to the extent to which 

a specific measurement technique can re

peatedly yield the same value when mea

suring the same object. A precise/reli

able technique (e.g. a person using a
 

ruler) will repeatedly yield the same
 

value (e.g. 5'10") when measuring the
 

height of a person again and again. 2
 

Completeness-
 refers to the extent to which a specific
 

land infornation source "covers" enan 

tire geographic area (e.g. an entire 

city, and entire county). An incomplete
 

information source describes (1) a con

tiguous area which represents only a
 

portion of a specific geogrpphic area
 



2 

(e.g. the wet and maps are only available 

for the northern half of the state); or, 

(2) a group of distinct, unconnected 

areas which, in total , represent only a 

pcrtion of a specific geographic area 

(e.g. the wetland maps are only avail

able for three separate parts of the 

state: a section of the northwest ccrner 

a section of the southeast corner, and a 

portion of the wes.ern houndary). 

The term accuracy is used by engineers to describe the 
same condition wnicn social scientists call valid. For example, the engineer will call his measureme.ts accurate if
they correspond closely to reality while the scial scien
tist would call them valid fr the same reason. 

The term orecision is used by engineers to describe the same condition scciai scientists call reliable. 

http:measureme.ts


TERMS CONCERNED 

Cost -

WiTH LAND INFORMATION SYST2S 

refers generally to the cost/benefit 

characteristics of a particular land 

inforntion system. More specifically 

the term is concerned with (1) the 

initial cost of developing the system; 

bringing it to an cperational level; 

and (2) use and maintenance costs of 

the system once it is in operation. 

Both of these catecories should be 

specifically described in terms of 

man-hours needed and nature and ex

tent of expertise r~euired. 

In assessing the cost of any proposed 

system, its cost/benefit character

istics must be compared with those of 

the existing system it is purported to 

repl ace. 



Ownership Parcel 

MISCELLANEOUS TERMS
 

- refers to a contiguous area of land 

or a set of non-conticucus areas 

(split parcel, tc.) described in a 

single description In a deed or as 

one or more of a number of lots on a 

plat. This area or set of areas is 

owned, either publicly or privately; 

and capable of being separately con

veyed. Ownership parcels are differ

entiated from (1 ) tax Lir-s which nay 

cr may not coincide to owne rshi par

cel boundaries (e.g. in 'isconsin, 

ownership parcels less than forty
 

acres are treated as separate tax
 

units while larger parcels are sub

divided in forty-acre tax units For 

assessment purposes; (2) areas of 

fractured r-,hts, e.g. 'ater ricnts, 

mineral rights, easements; which have 

legal geographic boundaries which may 

or may not corrspond to existing 

cwnershiP parcel oundaries; and (3) 

aeocrachic storace units used for 

data stcrage in automated infornation 

systems. As geographic storage units, 

ownership parcels, tax units, and 

areas of fractured rights may all be 

treated identically despite their fun

damental conceotal differences. 



Canprehensiveness 

Responsiveness 

- refers to the extent to which para 

ticular information system houses all 

of the different kinds of land infor

mation that could describe the area. 

For example, an information system 

that houses the tax rolls and the 

ownership reccrds for a Parti.ular 

geographic area is not a very compre

hensive systen. 

refers to the speed with which a 

specific land inforrmtion system can 

respond to a request for a specific 

piece of land information, i.e. the 

turn-around time of the system. For 

example, if one goes to the municipal 

tax assessor's office and wants to 

know how much tax was paid last year 

on a particular parcel; how long will 

it take to locate that information and 

provide it to the requesting person? 
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THE WESTPORT LAND RECORDS PROJECT
 

ABSTRACT
 

The Westport Land Records Project is an interdisciplinary research
 

project at the University of Wisconsin-Madison, with assistance from the
 

Dane County Regional Planning Commission. Now in its third year, the project
 

has developed a computer mapping system in a test area 
to demonstrate new
 

technology and to help identify institutional changes and pla.ning require

ments for land records improvement.
 

Existing property parcel maps have been digitized for the 36 square
 

mile Town of Westport in Dane County. Additional maps of zoning and several
 

natural 
resource features have been digitized for display in combination 

with the prolperty parcel overlay. The mapping system uses ground surveyed 

control points for registering separate map overlays and for edge-matching 

adjoining map sheets. Since Wisconsin is 
a Public Land Survey state, section
 

corner and quarter 
corner monuments with state plane coordinates were chosen
 

to serve as reference points.
 

Tests to evaluate the adjustment of digitized maps to control points
 

indicate that existing maps can be interrelated successfully for applications
 

ir,tax assessment or land use and environmental planning. For long-term needs
 

and for applications demanding high accuracy, the current condition and
 

fragmented management of source maps have emerged as major institutional and
 

technical hurdles for land records improvement.
 



I. BACKGROUND 

The Wes:ort Land Records Project (WLRP) is a joint university and
 

government research project wnich has developed a computer mapping system
 

for a 36 square mile town in Dane County, Wisconsin. The University of Wis

consin-Madison and the Dane County Regional Planning Comission have
 

cooperated to test applications of new technology and to identify issues
 

critical to tne successful planning and imolementation of a modern land in

formation system.
 

The Project was initiated in large par- to follow up a previous study,
 

1
Land Recoros, a Case Szuoy of -Jisconsin". The study results indicated a
 

nigh degree or fragmentation and overlap in land records collection and 

maintenance. The 1975 costs of existing procedures were sampled at the local 

level arcuno Aisccnsin and collected agency by agency at tne state and 
ea i eI-
 1,p
 

feceral levels. Total costs in Wisconsin were estimated at 317 per citizen 

or 53- per "ax:ayer annually, with a surprisingly high S-9 of tne 517 at the 

local leve,, Nnere orcoerty twnershio and assessment 2ccrds are kept. Total 

annual costs er acre 4ere acroximateiy 52.25. 

The hicn level of current land records costs led Professor Niemann and 

otners at tne University of Wisconsin to feel that the initial expenses of 

more mocern "ano information systems could be justified by oroviding better 

information more efficientl/. A group of investicators, 0irectec by 

Professcr Niemann,- croposed a pilot study which could utilize new technology 

and provide tangible Droducts illustrating the acvantages of modern inte

grated land information for local and state governments. 



The Dane County Regional Planning Commission, or the DCRPC, began to
 

cooperate on the project at this point. 
 DCRPC staff had already become
 

acutely aware of the limitations of current spatial records in the course of
 

several extensive mapping and planning projects. 
Maps of physical character

istics and natural resources of the land, such as floodplains or wetlands or
 

soil types, could not be consistently reconciled with each other due to
 

differences in base maps and production standards. Furthermore, locally
 

produced ano maintained property ownership maps were displayed only on out

moded and inaccurate base maps dating from the 1930's, which were 
impossible
 

to correlate with confidence to any other maps. Yet map composites are
 

regularly utiliZed for Public decisions on planning policy, and have often
 

been adoptec as part of local ordinances concerning development, farmland
 

preservation, and protection of environmentally sensitive areas. The com

parisons of property ownership with natural resources most often in demand
 

for planning work are in fact the leas.t reliable maps that the DCRPC could
 

produce.
 

DCRPC staff had become aware of advances in mapping tecnnology, but the
 

costs for equipment and software and training were more than the agency could
 

justify on its own. More importantly, the long term-solution for the DCRPC
 

involved improvements in the source information as well as new technology.
 

A comprehensive imorovement would necessarily involve more 
than one agency
 

and probably more than one level of government, with participation of util

ities and other segments of the private sector potentially necessary as well.
 

For the DCRPC, 
a pilot study would identify for itself and demonstrate to
 

others the approaches most suitable for Dane County government, where local
 

land records are maintained.
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The Prcject Size
 

The Town of Westport, north of Lake Mendota and bordering on the City
 

of Madison (sae Figure I-i), preserted an ideal mix of land uses and of physi

cal characteristics 
for a test site. The town has large areas of farmland,
 

rural subdivisions, urban fringe areas, 
a separate incorporated village that
 

is itself expanding, wetlands, lake shoreline, and state and local parkland.
 

I 
L 

Figure 1-1
 

The locations of Dane County in Wisconsin, and Westoort in Dane County
 

ne town naa been comoletely remcnumented in :ne 1960's ana 1970's, 

because t e original 1833 survey markers identifying t e Public Land Survey 

townsnip griz of section lines had often been lost or obliteratea. New
 

concrete ana bronze monuments had been set using the best remaining evidence
 

to reccver oricinal Positions. Figure 1-2 snows the Public Land Survey
 

secticn 
line layout in Wesztor:, with snading indicating areas annexed into
 

incorporated municipalities. 
 The rignt-hand figure illustrates the breakdown
 

of one square mile section into quarters, itn some sample parcel sizes.
 

Acproximazely cne-tnira of the monuments had been assigned state plane
 

coordinates, .mich permnit the survey points to be related to each other in a
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mathematical framework as well as by isolated measurements on the ground.
 

Over the course of the project, field work has extended state plane coordi

nates to more section corners, and even to individual property corners in
 

limited areas of the cown. Participants in the project from the UW Civil
 

and Environmental Engineering Departmnent have surveyed five new second order
 

permanent geodetic control monuments in Westport, using first order national
 

geocetic monuments in the area. Other ground survey work is being tied to
 

the new monuments or checked against them to assure a consistent mathematical
 

and geodetic framework for the whole project. In one 12 square mile block,
 

photogrammetric measurements were used to extend ground-control as an alterna

tive to completely ground surveyed methods.
 



II. PROJECT TECHNICAL CAPaBILiTIES
 

Hardware 

The UW Landscape Architecture Department had previously acquired a stand

alone computer system for digitizing, storing and displaying data from maps.
 

Hardware had been selected to permit data capture on a digitizer, with program 

control from a microcomputer and storage on floppy disks. A Talos digitizing
 

tablet witn a 40' by 64" active Aork surfacE Permits the use of large 

original maps as data sources. 
 A Magnavox Orion 60/S4 graphics terminal with
 

a built-in 3030 microccfnputer using the Microsoft CP/M operating system 

accents the input from the digitizer and controls dat.a storage on two senardte 

disk drives. The Orion terminal features a high resolution plasma disolay 

screen, which permits map display at the workstation. A Printronix printer 

can auplicate in hard copy whatever is displayed on the Orion's screen.
 

Software
 

William Gates designed the original database concept and structure of 

tne software for the project, and had assembled o-ne hardware described abcve.
 

',ihen he left the project to join state government in 1980, the development of
 

a complete database on the University's mainframe Univac 1100 series computer 

was scaled back and imolemented by Greg Mills as a file management and 

Piottina cackaae, utilizing and enhancing -,he granics routines available for 

t, e Universlty's Nicolet Zeta model 3600 plotter. 

The WLRP digitizing software was written by Fred Townsend in consultation 

with 'illiam Gates. The project software is limited by the memory capacity 

and slow disk inPut/output speed of tne Orion, but the ceficiencies have been 



accommodated to permit a logical data entry structure and recovery from
 

nearly all data entry errors. Map sheets are oriented on the digitizing tab

let using two points along the bottom edge of the map for rotational position
 

and two diagonally opposite points to identify the origin position and the
 

exact current scale of the map sheet, which varies with temperature and
 

humidity.
 

The basic map data entry approach starts by entry of nodes, the points
 

at which lines on the map intersect. Each node position is digitized by
 

placing the elactronic cursor over the correct point on the map sheet. The
 

entry procedure stores the x-y coordinate position along with the number of
 

lines which meet at that particular node. When all the nodes for a map have
 

been entered, a separate file oF arcs or lines is entered to connect the
 

nodes and complete the map display. Each line is matched to a starting point
 

and endirg point within a user-specified distance (usually .01 inches). If
 

an endpoint is not matched, the line is not accepted and an 
enlargement of
 

that portion of the map area is displayed on the screen to indicate the
 

direction and magnitude of the matching error. Each node accepts only the
 

number of lines originally indicated in the node file.
 

Existing software does not identify polygons (enclosed areas or parcels
 

on the map). The software reproduces each line separately, so that displays
 

of more than one overlay are line overplots which can be visually assessed
 

but not analyzed by the computer.
 

Control
 

Certain key points on the original map are entered -into a separate con

trol file for later use in adjusting'the scale and shape of the map. These
 



nodes are selected with the cursor frcm the master node file, and then 
iden

tified through a row letter and column number index with a precise state
 

plane coordinate. A typical property map, for example, would in Wisconsin
 

and other Public Land Survey states have 3 key points which could be so
 

identified--the 4 corners 
of the square mile section and the midpoints of the
 

4 sides, called quarter corners since they divide the section into quarters.
 

Center corners are not considered reliable control points by the WLRP since
 

the method cf cetermining centers of sections has changed over the years.
 

Plotting and AdJustment
 

Once ccmoleted, all three files for each map--the nodes, arcs, and
 

control points--are sent over a pnone line to the University's main ccmputer.
 

The project has straigntforard software for plotting the 3 files back 
at
 

original size to cneck the digitizing, or for overlaying separate subjects
 

dicitized frcm the same map sheet. This basic plotting software can 
also
 

change scales ano title and date maos.
 

,nemore scpnisticatea potting software was written by Sreg Mills 3
 

using transcrmation routines written by Cliff Petersscnn.4 
The control
 

ojints fcr eacn map are plotted according to their associated state plane
 

coordinates at the chosen plot scale. These points are then as 
accurate as
 

the Plotter will Dernit, since they correspond exactly to "he ground Positions
 

of the cnysical monuments they represent.
 

The remaining points and lines in the digital map file are 
transformed
 

and assignei Dloztinc coordinates more consistent with the new positions of
 

the control Points. The transportation varies in x and y scale across the
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map according to differences in the amount of shift in each control point
 

from its map coordinates to its ground position.
 

The full reasons for and implications of the adjustment will be discussed
 

more fully in section V. It should be noted here, however, that one direct
 

result of the adjustment process is that adjacent map sheets will fit
 

exactly wherever they have common control points, which for property maps fall
 

at the corners and at the midpoint of their common side. Any number of map 

sheets can be plotted in combination, working in any direction. Thus the
 

basic edge matching of adjacent map sheets is accomplished with ground con

trol rather than by arbitrary points. More standard edge matching software
 

could then be implemented to clean up the map displays.
 

Map plots can be produced with legends which include a title, sources,
 

graphic and numerical scales, credit lines, the date, and a border that
 

indicates the state plane coordinate window of the map frame. Variations
 

in scale are limited only by cartographic judgement to avoid unwarranted
 

enlargement of small scale original data. Map sheets exceeding 32 inches
 

in widtn can be plotted in successive strips, although the whole of Westport 

can be plotted on one sheet at the fairly large scale of 1" = 1000'. Pen 

width, type and ink color can be varied within one plot to highlight any 

particular overlay subject, although individual lines within one storage file
 

cannot be separately highlighted. No shading or three-dimensional display
 

has been implemented, but the maps can be displayed in color on an AED 512
 

color graphics terminal and photographed using a Dunn 631 recording camera.
 

Annotation software permits polygons to be labelled as an optional map
 

overlay, with the position, size and orientation of the label specified by
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digitizing a starting and ending point within the polygon. Figure 111-5
 

will illustrate a fully annotated plot, with a complete legend as well.
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IllI. APPLICATIONS
 

The first digitizing task of the project was 
to build the digital prop

erty parcel overlay of the Town of Westport. Thirty-five individual map
 

sheets, each covering a square mile section, were entered into the computer
 

using the procedures described in section II. A sample of the original map
 

sheets and a digitized counterpart are 
shown in Figure III-1. Tax parcels
 

(limited to 40 acres) and not ownership units that may include ,,ore than 40
 

acres were entered as the parcels in order to correlate directly with parcel
 

numbers of the tax rolls. Streams were not digitized from the property maps
 

unless they actually form a parcel boundary.
 

CF 

' 

"i" .. . 
.'
 

Figure III-I
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All of the incividual map files or any group of them can be plotted
 

together to fom one display map. This capability would eliminate the need
 

to separately maintain a smaller scale map of the entire town, as is now done
 

for the 35 towns in Dane County. Figure 111-2 illustrates the new town-wide
 

property parcel map.
 

A careful iispection of the new composite map indicates the results of
 

tne acjustment process described in the previous section. The section
 

corners and quarter corners indicated by octagonal sYibols on the mao are
 

registered perfectly with each other and wit tne ground control used. Mis

matches of point.- not tied to ground controi are visible; these draftinc 

ciscrepancies on the separate original mac sneets are usua :y a consequence 

of the pianimetric distortion in the procerty base maos.
 

Further cetails concerning tne property map sneets, the transforations,
 

performec on them, and tne implications of alternative ecge matching proce

dures are discussed in section V.
 

Suosequent digitizing work has sought to explore tne ocotentials for
 

registering other information to the property parcel cverlay. 'Aany kinds
 

of natural resource information are only avaiia. e at small scales, With the
 

U.S. Geological Survey 7 and 15 minute quacrangle mac series the prime
 

examcies.
 

Digitizing small scale infomation often involves just one or two map
 

sheets for tne whole town. Here the control adjustment process is used
 

primarily to register the source map information with tre ground control,
 

rather than to olot adjacent sheets together. Control points are used
 

wherever they can be identified on the map or aerial photo base, and are
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likely to be spread over the whole map area rather than framing the edges as
 

they do with a property section map. The same Public Land Survey monuments
 

and any additional control can be used.
 

A sample of a small scale resource overlay plotted with the property
 

parcels is shown in Figure 111-3. A portion of the Wisconsin Department of
 

Nlatural Resources wetlands inventory (originally published at 1" = 2C00' on
 

an aerial pnoto base) is shown plotted with the prcoperty parcel overlay for a
 

central area of Westport. Twenty-one control points were used to register
 

the wetlands overlay, and close inspection will reveal areas of good and bad
 

registration. With wetlands information so suoject tc interpretation
 

variability, and with problems added by distortlcns in tne aerial pnoto base,
 

the net registration is quite good. Registration of the uigi:izea files is
 

both easier than a manual integration and more consistent than a repetition
 

of a manual ccmoosite woula be.
 

The same digitizing procedures can be used to enter large scale infor

mation into the ccmputer. Large scale ma.s are most often ccmpiled by
 

photogranimetric means using ground survey control information to compensate
 

for relief displacement and otner distortions. The maps usually incorporate
 

contour lines at two or four foot intervals.
 

Some areas of Westoort had been mapped at large scales by the City of
 

Madison. Certain features on tne maps were useful to the Westport Project
 

to check the reliability of smaller scale information as well as to demon

strate the use of a variety of source maps. Figure 111-4 shows an overlay
 

of the pavement surface (dashed line) frcm a large scale (1" = 200') topo

graphic map with the procerty parcel map of -,e same area. ideally the
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fact the registration of the two independent sources is quite good. In con

trast, Figure 111-5 shows an overlay of two sources which do not agree.
 

The solid line water boundary is part of the parcel overlay, while the dashed
 

shoreline has been digitized frcm the same 1" = 200' topo series as the pave

ment in Figure 111-4. The discrepancies in tne shoreline are partially due
 

to spatial errors in the property base maps, but the major difference stems 

from the compilation dates of the maps. The property parcel map shoreline 

was based on the 1908 plats of two subdivisions, while the topo map was drawn 

from 1967 aerial photography. Unfortunately, the 1908 shoreline is being used
 

for assessment purposes, despite the effects of 60 yeers of erosion and
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deposition. Where available, large scale information could be registered
 

with smaller scale sources as 
shown here, and then used to facilitate
 

updating and correction of the smaller scale map.
 

The remainder of this paper will deal more specifically with using
 

existing 
source maps to address immediate land information needs while
 

permitting flexibility for improvement. Section IV will discuss how map
 

information must be evaluated as part of the planning process for a land
 

information system, and section V will detail 
how the Westport Project has
 

dealt with source maps to permit more consistent integration of available
 

land information.
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IV. SPATIAL PRCBLEIS IN LAND INFORMATION
 

The Westporc Project has as a research project been predicated as much
 

on exploring issues in spatial land records as it has on developing products
 

to illustrate reccmnmended approaches. Section III demonstrated the kinds of
 

map products which computer graphics can provide. The manipulation of scale
 

and the potentials for efficiencies in data entry and updating are very
 

attractive, and many potential users consider these advantages reason enough
 

to invest in computer grapnics. Further issues and questions remain, how

ever, which can in large part determine the long term benefit of any chosen
 

course for better management of land records.
 

Perhaps tne biggest single limitation for conputerized land information
 

systeans is the question of original map data quality. Very often the
 

problems wnich f-rst stimulate an agency or municipality to investigate
 

ccmputerizaion run deeper than the most visible symptcms of slcw turnaround
 

time and awkward oroduction procedures. The maos themselves may be out of
 

date, incomnolete, inconsistent, spatiaily warped or irregular, undocuoented,
 

and extendec teyona t.-eir original purpose. New map series offerinq greater
 

accuracy anc consistency are ex;tremely expensive and usually very time con

suming to produce, with the added problem that in some cases the information
 

to create accurate maos simply does not exist. Scme information is subject
 

to so much interpretation error (sucn as wetlands or soil types) that
 

accurate maps are impractical, and in many cases the property ownership in

formation for an area cannot be resolved or defined closely enough to meet
 

even current needs for reliable and accurate information.
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Each agency or municipality which collects and maps information has
 

designed mapping procedures for iLs own needs, based 
on the amount of money
 

and time it can devote to the task. The federal government obviously has a
 

somewhat different level of interest than a village trying to plan 
a sewer
 

extension, and both may be subject to 
time or financial pressures which
 

interfere with the quality of the result. 
 The methods of map compilation
 

may vary all the way from the crudest of interpolations to the most precise
 

pnotograrmetric procedures. Even the best maps are limited by their
 

inherently flat representation of a three-dimensional world, and by 
the
 

abstraction and generalization that inevitably accompany the scale reduction
 

from the real world to maps.
 

These inconsistencies of map information have been frustrating geog

raphers and planners and other map users for years. 
 The usual solution has
 

teen to swallow the discr'epancies through scale reduction, line width, or
 

judicious redrafting. 
 A fresh clean composite map looks accurate, ard if
 

it is drawn at a different scale than any of the source maps, the extent of
 

fudcing is not usually apparent. Often the problems don't show up until 
a
 

later project takes some of the same source information and tries to compare
 

it with earlier results. Figure IV-l shows an example of what can happen 
to
 

original information that is transferred successive times and then compared.
 

Three versions of the same floodplain are shown--the thin solid line shows a
 

compilation on large scale topo maps, the thick solid line was 
drawn and
 

published oy the Federal 
Insurance Administration on a converted USGS base
 

map, and the dashed line is a local transposition of the FIA map to larger
 

scale zoning map sheets. Unfortunately, the dashed version is what is used
 

to enforce floodplain ordinances. If further sources such as 
the environ

mentally sensitive districts on 
the town plan maps were overplotted, the
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discrepancies would be even greater. The ability to digitize the best
 

available source map, and to then plot it out at different scales as necessary
 

for different users, would eliminate the problems of consistency and also do 

a lot for final map accuracy. Of course, ciitizing and adjustment to ground 

control :annot magically produce accurate maps, but te innerent cuality of
 

:he source mao can be maintained rather than successively degraded by each
 

transfer and reproduction.
 

However, the advent of ccmputer techniques for map encoding, display
 

and analysis can in other ways ccmolicate rather than simplify the issue of
 

land cata quality. Overlays of map subjects such as property and wetlands or
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floodplain or soil types may look very accurate, and the computer has in
 

fact placed x-y coordinate values on every point and line. Advanced software
 

can tell the user "exactly" how many acres of land fall into both floodplain
 

and wetland classifications, or how much of Farmer Jones' land is prime
 

farmland and should be taxed as such. But how reliable are these figures if
 

all the information in each overlay is floating around on an imaginary surface
 

which may or may not bear a consistent relationship to the ground? Users
 

tend to react to the graphic presentation nd the aura of computers and con-,
 

clude that the results are unassailable. Even sophisticated users who want
 

to isolate the effects of data error and system error will find digital files
 

nearly impossible to decipher and generalize. Consequently, a municipality
 

c agenrv which has direct control over all "ts map data can enforce higher 

standards and expect better results from a land information system than an 

agency which must merge a variety of sources beyond its control, as is 

likely to be the fate of a planning agency.
 

One final complication relative to map data is that information will
 

change ovL. time. Most commercially available information system software
 

has straightforward and convenient updating capabilities to accemmodate
 

change in thematic information over time. 9ut can a system compensate for
 

changes in the spatial framework of the base map information? At the very
 

least, :he cnanges in the North American Datum expected in 1983 should be
 

accommodated, and more random changes in base information can be expected
 

as surveying techniques improve and expectations for accuracy rise.
 

The efforts by the Westport Project to address the problems set forth
 

in this section will be described in section V of this paper. But what is
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most important to stress h're is that the designers and users of any land
 

information system understand what their inherent data ;uality levels are,
 

and how problems in data quality are addressea by the system they use or that
 

they are designing.
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V. INTEGRATION OF LAND INFORMATION
 

The Dane County RPC and the University researchers were both aware of
 

the problems with map sources at the outset of the project. The strongest
 

impetus for the DCRPC's involvement, in fact, had come from frustration with
 

the spatial problems of property maps in comparison to the natural resource
 

information which plays such a large part in planning decisions.
 

Dane Courty is fortunate in having a large scale property map series 
at
 

1" = 400' to cover the entire 1200+ square miles of the county. The map
 

sheets date back to a '4PA program in the 1930's, when they were drawn using
 

the then best available information. Adjacent sheets were not reconciled,
 

probably since -the most common use of the maps was to investigate ownership
 

questions within one individual section. Unforturdtely, the shape of a
 

section map does not necessarily correspond to the shape of that section on
 

the ground, due to distortion in aerial photos used to compile the maps or
 

to a simple lack of information. As a consequence, modern accurate surveys
 

must often be distorted to fit into the framework of the existing maps. The
 

distorted version then comes into common use for comparison with zoning or
 

floodplain or other information.
 

The worst case examples have been replaced by more modern maps when
 

enough new information accumulates to resolve the questions left unanswered
 

by previous maps and surveys. But manual rearafting is very time consuming,
 

especially if conflicts must be researched and resolved. A good map with
 

few problems can take 8 to 12 hours, with extra research adding time on top.
 

No funds are available for field work to resolve discrepancies, and the
 

county remonumentation program is concentrating on more immediate problems
 

with obliterated or conflicting monuments.
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The Westport Project investigated an alternative mapping method in a
 

test area to evaluate the source maps and the digitizing process. Data can
 

be entered direc:ly into the computer as state plane coordinates, bypassing
 

the manual drafting, the digitizing, and the adjustment processes completely.
 

With the help of Mr. Arden Sandsnes of Royal Oak Engineering in Madison, the
 

firm's coordinare geometry srftware was used to calculate state plane
 

coordinates for property boundaries of several parcels in the Town of Oregon 

in Dane County. Given a state plane coordinate on a starting point, the 

software generates coordinates frcm tne bearings and distances listeu in the 

legal description of tne property. These cocruinates can then be plotted to 

Produce a mao of ,ne parcels, which for the study qas then comoared wi th a 

recently recrafted map of zne same area. 

Where accurate ground surveys are available, direct coordinate geometry 

entry could provide an entirely scale independent procerty mapping file 

whic, could legally cefine the parcel and serve as a cadastral system. 

Figure 1-1 illustrates the Oregon test area discussed atove, qith the 

directly entered parcels sncwn by dasned lines, and tne recrafted ano digi

tizec parcel mao snown is tie solid lines. (The obvious discrepancies in 

tne roads are the result of stopping tne digitized Parcel noundarias at the 

edge of the road right-of-way for clarity in tne overall map.) 

Tne recraftec lines are close to directly enterec coordina-es, but the 

8 to 12 hours of redrafting time (or more) per sheet may not be Justifiable 

if the results cannot meet the high accuracy standaras which direct coordi

nate entry could provide. On the other hand, complete survey information of 

known accuracy for direct entry does not exist, and will probably only become 

available on a piecemeal basis over time. 
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Just how much of a limitation in accuracy would be incorporated into
 

a systam which uses digitized versions of existing maps? One variable is the
 

accuracy of the digitizing process itself. The repeatability of a careful
 

operator under ideal conditions on the project's Talos digitizer was found
 

to be .007 inches, or about 2.8 feet at the scale of the property parcel
 

5
naps. Random operator error under everyday conditions would undoubtedly
 

reduce map quality further.
 

The net accuracy of digitized and adjusted maps can only be conclusively
 

investigated for small areas, by calculating coordinates from verified ground
 

surveys to compare with the new map coordinates. in one sample area in West

port, the project conducted field surveys to compare map coordinates with
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field coordinates along a section line. Points where parcels intersected 

along a section line were improved from an average discrepancy of 9 feet on 

the original mac to 2.5 feet on the ticitized and adjusted map, judged 

relative to the surveyed positicn of each point on the ground.6 The survey 

work is now teing extended to interior points of the adjoining sections to 

evaluate the effects of adjustment on the entire maps. 7 

in a Iess rigorcus tes, :e reora-ed maps in Oregon were digitized 

and ccmpared to diQitized and adjusted versions of the original maps they
 

replaced. Two of tne maos are shown in Figure V-, with the original map
 

pictted as tne dasned lines. rzmoarisons of tne digital coordinates of the
 

old anc tne recrated maps indicate average discrepdncies of 22.1 fee- on
 

the left map, with 90% of the points within 48 feet of eacn otner--not
 

imores ive. 
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The right hand map had more reasonable results, with an average discrepancy
 

of 9.3 feet, and 90' of the points within 18 feet of each other.
 

The adjustment process can correct for systematic error from maps having
 

overall dimensional 
errors, but cannot correct random or isolated errors.
 

Where discrepancies beccme apparent--along the edges of map sheets which do
 

not match after adjustment, for example--they are relatively easy to fix, as
 

indicated by Figure V-3. 
 A search of ground survey records produced a state
 

plane coordinate foi" the center of the road right-of-way, which when
 

incorporated into the map adjustment process for both adjoining map sheets
 

virtually eliminated the matching error.
 

• o =ot. dT~ ~~A 
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Figure V-3
 

The use of ground control to correct discrepancies certainly enhances 

the accuracy of maps more than standard edge-matching procedures do. The 

Westport adjustmnent procedure is designed to accomplish as much as possible 

of map registration aod edge-matching through ground control, with more 
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cosmetic techniques limited to clean up a final display by matching lines
 

using judgement or averaged positions.
 

The magnitude of edge-matching snifts which would be required to clean
 

up a map display was tested across the whole project area as one further
 

but indirect assessment of the accuracy of the maps. For 45 regularly spaced
 

but uncontrolled points along the section lines, called 10 corners (see
 

Figure :-2, :ne disagreements on acjacent mac sneets averaged .021 inches 

on maps plotted back at tne original scale of I" 400', or about 8 feet
 

on the ground. Less regularly spaced points wnere roads and parcel boundaries
 

crossed the section lines disagreed by about twice as much, apparently because
 

they are more prone to drafting errors. A few Points were so bad on the
 

original maos tna they were still 50 feet off on :ne adjusted maps. Dis

crepancies as large as that should be tied airectly to ground control, as
 

in Figure V-3.
 

Considering the state of the original map sneets, wnere tne lengths of 

cornon section boundaries often varied between 70 ano 1C0 feet at ground 

scale, and angular disagreements cculd cause even greater discreoancies 

teorween accacent map sheets, the eage-matcning needs of the digiojoec maps 

following aojustment seem mild. 

Procaoly the simolest way to comunicate accuracy limitations is to 

state zne scales at wnicn tne map is aoprocriate to use. F-r examole, it 

woulc certainl/ be inappropriate to plot the Aest:ort parcel overlay at 

I'"= 100' in order to scale Property dimensions oFf one map. ,n., adjustment 

process permits :he oarcel maps to be used more confidently at their original 

scale of I" = ICO', since areas in :uestion can be cnecked by scaling from 

the sec:ion corners or quarter corners to wnicn the survey was referenced. 
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In fact, the most ccmmon use of the parcel maps for planning applications is 

at the reduced scale of I" = 2000' that permits showing a whole town on one
 

sheet. At this scale the digital overlay eliminates the need for separately
 

maintaining a composite property map, 
as is now done, and permits the parcel
 

information to be registered consistently with other resource information
 

commonly published at small scales.
 

Intearation of Yao Overlays
 

Up to this point, map integration has been discussed only for property
 

parcel maps, for which expectations for consistency and accuracy are most
 

demanding. The same procedures can 
be used to merge other map overlay sub

jects as well, as illustrated in section III, and the overall advantages of
 

digitizing and adjustment to ground control are probably clearest when
 

several map overlays must be integrated.
 

The Public Land Survey monuments work very well as registration points
 

for nearly all available map sources. They are spaced frequently and
 

regularly, and are maintained on the ground because of their legal signifi

cance as 
the starting points of property boundary descriptions. The U.S.
 

Geological Survey quadrangle map series show the Public Land Survey section
 

lines, so that shorelines or topography or other features digitized from
 

USGS maps can be linked to the section corners and many quarter corners as
 

control points. In addition, many roads and fences follow section lines,
 

so that road features or fenceline intersections can be used on line maps or
 

on medium or high altitude photography to indicate section corner positions.
 

In this manner, information not specifically tied to a coordinate system can
 

be registered to ground control adequately for small scale use of the
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information. The wetlands overlay in Figure ITI-3 was digitized from an 
air
 

photo base that had no control points indicated and no grid ticks marked on
 

the map. 

The quality o, the registration of one map to another will vary with
 

the number of connon control points, their spacing, the scales of the original
 

map sheets, ana the amounts of systematic and ra!ndcm error in the original
 

maps. : may not always be simple to assess -.ne reglistration without field 

checks; the extent of aisagreement between tVo sets of lines where it is 

known they should acree (along a shoreline, for examole) can provide a visual
 
measure of :,he procable discrepancies elsewnere on tne mac. Where orobiems
 

show up, additional control can be aodea to botn macs to tie them tocgether 

at known points ooserved or surveyed on the ground. 

lnterpreta-ticn of the overlay of two separate macs snould, of course, 

be tempered by anyavailable knowledge concerning their respective relia

bility. In general, larger scale original maps can be expected to nave 

smaller errors due to the scale advantage for initial araftinc. :n many
 
other ways, te overlay orocess will be subject to systematic and random 

errors whicn cannot be easily sorted out.
 

The Westport Project has not yet systematically evaluated overlay regis

trat-ion by comcarison to around conditions. Aside frcm the surveying effort 

required for more :.nan a -rivial sampling, the project participants nave 

been oCterrec oy tine degree to wnich information may be suoject to i:iterpre

tation errors, or may physicaliy cnange over time (as in the case of the lake 

shoreline). Scmetimes, as with floodplain and wetlands information, the 

lecally adoctec official inventory map may nave more significance than an
 

independent and possibly more accurate new map or survey would have.
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The major advantage of digitizing and adjustment of separate overlays
 

is the repeatability of the registration. The best available source map can
 

be digitized and checked once, and then subsequently be consistently plotted
 

at the different scales or with the different other overlays that each user
 

may require. We saw in Figure IV-l the confusion and error that can result
 

from multiple transfers and versions of the same information. For planning
 

applications, where ccmmon overlays such as floodplains are repeatedly
 

incorporated into different studies at different scales, the ability to 
main

tain consistency in the same information over time would significantly upgrade
 

the quality of the final map products used for public decisions.
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VI. SUI.IMARY CCI,!MENTS 

Any group planning for a land information system involving computer
 

mapping must set out in advance to determine wnat condition available source
 

maps are in, ,,hat objectives are to be met, and how tnose objectives and the
 

information itself are likely to change ove2r time. Participants in the
 

Westport Project have gained some insights and develoced some opinions con

cerning land infor-nation systems wnicn shoula '-e sumnarized at this point.
 

One underlying belief built into the Westport approach is that each
 

information source snould be aigitiZeo and stored as a completely independent
 

overlay. The project has no base mao to whicn al o:er infrrmation nas been
 

converted, and tner- is no structure wnicn coces one :yce of geograpnic unit
 

as dominant, with all other information entered as at-ritutes or suosets of
 

the primary unit. One major reason for leaving seoarate map subjec.s inde

oendent is that they have been mapcec incepencently, to cifffrent scancaras
 

and on dioferent b*
ase maps. Conversion by manual means to conform to
 

crocer,'y zarcel maps or o-tner tase maps :akes "timeand involves manual
 

,arp4 :g clouds wnatever integrity was buit inzo as
at tne inFu,-maticn 


Puoiisnec. ': also imolies :nat one's case mans are accura-e, wnicn can
 

only 'e true :o a certain extent. Pernaps more impcrantly, however, tne
 

coding of some kinds of information as suosets of another locks analysis and
 

use cf tne information Into the Original szructure. "f soil types are cooed
 

and Cigiqtiec as sub-boundaries within a parcel, for examole, and wetianos
 

are similarly cooed, then wetlanos and soils can only De indirectiy related
 

through tne parcel file. A user might have no in-erest in oroperty oarcei
 

boundaries, hut would have to u,,e information converted to conform to parcel 

bouncaries, wi-h all tne ccmpounaing effects that. conversion would introduce. 
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Finally, a zhange in the primary unit (usually the property parcel) would
 

require changing all dependent files as well, which would vastly increase
 

maintena ice costs and inconvenience. Flexibility for change and for alterna

tive data analyses is likely to become a key factor for geographic information
 

systems.
 

Another underlying belief in the Westport Project is that ground control
 

information is essential for any system seriously attempting to relate dif

ferent source information, even at a very small scale. Haiig already
 

discussed the mecharism for using ground control to register maps, I would
 

unly stress here the need to control the degree t which information floats
 

on maps. Digital analysis of amazing precision can be utterly meaningless
 

without controls For accurdcy, and the concepts of spatial error need to be
 

more fully incorporated into the thinking of map users and information
 

system promoters.
 

An underlying structure of ground control permits extiaordinary flexi

bility in bringing accurate information into a system as needed. While ground 

survey and precise photogrammetric analysis linked to ground control are both
 

expensive techniques for acquiring data for a whole system, they ceuld pro

vide very cost effective ways of upgrading the general system's data fur
 

small areas of particular concern. As an example, a planning commission
 

could use a qenerl level information system to search its entire region for
 

solid waste disposal sites, and then concentrate more accurate field studies
 

where the overall analysis indicated. Both levels of data could be regis

tered using the ground reference points, and the level of agreement between
 

tne general predictions and the more detailed surveys could provide an
 

estimate of the quality of the system-wide information. 
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A system which can be related to independent ground control can also
 

change over time as more ground control becomes available or as individual
 

surveyed points cnange over time. For example, the estport Project initially
 

used some section corner coordinates -inich were estimated by digitizing their
 

positions on a mylar USGS topographic map. As more ground surveyed and photo

granrnetrically measured coordinates became available, the adjustments of
 

affec:ed maos were redone using the new coordinates.
 

Probably the strongest lesson learned by project participants is that
 

no one idea can be pursued blindly as a single final solution, and that no
 

user can expect to have every need or cesire met to full satisfaction. The
 

sneer cost of assemoling ana handling land information requires that com

prcmises be mace. The range of intarests and disciplines represented in the
 

Westport Project has helped the participants to ecuca:e themselves in the
 

variables involved and the consequences of different aoproaches. As the
 

project continues, more questions will be raised and hopefully more conclu

sions can -e documentea.
 

The exoectations raised by enew technology have in many cases led to
 

many new problems for tie early users of that tecnnology. Hopefully,
 

researcn and exrerience can be publicized well enough to permit greater under

standing of :he nature of map information and the capabilities of technical
 

procedures. 'hilie new aavances in surveying and ccmcuter :echnology and in
 

software will helP, there will continue to be no substitute for realistic and
 
careful long-range planning before any investment in land records improvement
 

is made.
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ABSTRACT
 

The creation and 
use of land records 
in the land development
 

process is examined as 
is the role of these records in understand

ing land tenure. The costs of maintaining the existing public
 
records systems in tlisconsin are described. 
 Proposals for improve

ment based on a geodetic control system and large scale maps or
 
digital products are outlined. 
 A method of measuring the benefits
 

of such a system is proposed.
 



INTRODUCTION
 

Recent years have seen the growth of federal, state and local
 

regulations which influence land use and development. These regula

tions represent a continuing tension between perspectives of land as
 

a commodity and as a natural resource. 
 In some circumstances the
 

tension is seen as a war between private rights and public interests.
 

The regulatory process both requires and generates land data
 

and information as the basis for risk assessment and decisionmaking.
 

The data and information are becominq part of that which determines
 

land tenure.
 

LAND RECORDS AND LAND TENURE
 

The relation between land records and land 
tenure is illustrated
 

by the process of private land development. This process is summarized
 

as the desire of an individual or corporation to locate, acquire, secure,
 

and develop a specific parcel of land for a specific use. The process
 

includes the following actions:
 

1. The decision to acquire and develop a site for a specific use.
 

2. Identification of alternative sites.
 

3. Characterization of the alternative sites.
 

4. Selection of a site.
 

5. Acquisition of financial support.
 

6. Purchase of the site and security of ownership.
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7. Characterization of the site and activity sufficiently to
 

satisfy lending, regulatory and other decisionmaking.
 

8. Design and construction.
 

Several of these activities may occur simultaneously. Others
 

depend crucially upon the availability and quality of land data and
 

records. We are interested in how these various actions depend
 

upon and influence the land information system and its attributes.
 

The information aspect of the land development process can be
 

illustrated by the example of a proposed purchase and development
 

of a site for an industrial building in a metropolitan area. The
 

process begins with identification of those jurisdictions which 

appear reasonable for location of the building. 
This requires infor

mation about land value, zoning, and physical characteristics such
 

as soil and topography, roads, and traffic. This analysis seeks 

to identify a set of potential sites. Typically, the analysis does
 

not require information high in sDatial accuracy or compatibility 

of features. The information demands may be cha-acterized as more
 

qualitative than quanitative. The demands are typically satisfied
 

from existing sources of information such as United State Geological
 

Survey Topographic Maps and thematic products built from these maps.
 

Othe sources may be used for special features. At this phase of the
 

process, the accuracy and compatibility requirements remain
 

relatively low. 

The object is to characterize areas rather than specific sites
 

with respect to features such as flood plains and watersheds, traffic,
 

value, parcel locations generally, and other spatially extensive
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features. The information is typically of an accuracy appropriate
 

for representation on a product at a scale of 1:24,000.
 

These products are used to select a site or small number of sites 

for a more detailed, preliminary analysis. Typically data is obtained
 

with an accuracy appropriate for representation at a scale of 1:5000.
 

The object is to characterize the site geology, highway capacity,
 

surface cross-sections, transmission facilities, etc. 

When a single site is selected and the process of acquisition
 

begun, there must be further characterization. The objectives are to
 

establish specific design alternatives, the status of ownership and
 

boundary, and to 
assess environmental and regulatory requiv'-ments. This
 

effort requires data significantly more precise than that required in
 

the earlier phases, typically data appropriate for a 1:1200 or even a
 

1:600 scale product. At this point, the goals of data gathering and
 

analysis are to satisfy the lender, assure ownership and boundary,
 

secure all regulatory permits required for the intended use, and prepare
 

site plans sufficient for the architect and construction engineer.
 

This process is representative of the activities which occur when
 

land is purchased with a specific intended The process is
use. 


accompanied by the demand for land information and data at 
an increasing
 

scale of detail and accuracy. At the beginning, data typically dis

played on United States Geological Survey 1:24,000 waps is available
 

in metropolitan areas and used. By the time permits are sought in
 

public hearings, site specific information at large scale and accuracy
 

are often required but not available.
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The developer, or often a land information specialist working
 

for the developer, confronts the existing public land records system.
 

Information not available or inadequate for decisionmaking, represents
 

a demand imposed on the developer which is satisfied by an investment
 

in data collection. The demands are often by public regulatory
 

agencies who must decide on land use. These agencies also rely upon
 

the existing, public land records system for information. The per

spective of the developer, or land information specialist is that "the
 

agencies may receive a great deal of qualified data regarding a given
 

parcel and the immediately adjacent areas buc they have no framework
 

into which they can assimilate this data." 1 Such information, and
 

information generated by others including the agencies themselves,
 

stand unconnected to one another at some level of precision and
 

accuracy.
 

A basic land records problem is the way agencies and departments
 

at all levels of government collect, maintain and display information
 

about this nation's land. This problem includes the way the agencies
 

relate to citizens and with one another as well as how each agency
 

internally handles its land data and information.
 

There are several mainfestations of this basi'" problem. Frequently
 
the compilation and display of data and information occurs without a
 

knowledge of what others are doing, planning cr have already done.
 

There is often an absence of a correlated plan for reduction of cost,
 

avoidance of duplication and promotion of exchange of land information.
 

There is an apparent inability of government to take advantage of modern
 

'cechnology for storage and retrieval of the great amount of land data
 

generated in increasingly sophisticated ways.
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The result is a poor picture of physical changes in the land and
 

of changes in land tenure. We have n,-,developed a means to relate
 

information about the natural divisio-. of the land and man's division
 

of the land. We have no common base of information about land - its 

boundaries and assoc'dted rights, its accurate measurement, its physical
 

characteristics, the layers of public control, and ultimately its
 

profitability, use or economic potential.
 

THE COST OF LAND RECORDS IN WISCONSIN
 

Public agencies at all levels of government collect, analyze,
 

store and disseminate land data and information. There is an investment
 

of public money to operate the offices that execute these activities.
 

These costs have been studied for Wisconsin.
 

The primary source of information is a report entitled "Land
 

Records: The Cost to the Citizen - A Wisconsin Case Study.''2 The pre

paration of this report was conducted by individuals from the Wisconsin
 

Department of Administration and the University of Wisconsin-Madison.
 

Funds came from the Resource and Land Investigations Program (RALI) of
 

the U.S. Geological Survey, Department of Interior. In addition to
 

financial support from RALI, 
the following people have cont-ibuted to
 

the design and completion of the Wisconsin study: Barbara Larsen and
 

William Gulley of the Wisconsin Department of Administration, Professors
 

James L. Clapp and Bernard J. Niemann Jr. of the University of Wisconsin,
 

R. Steven Fratoni of the Institute for Environmental Studies, Arthur L.
 

Ziegler, Wisconsin State Cartography and Allen H. Miller of the
 

Wisconsin Office of Planning and Energy.
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The study documents the 
ninimum annual expenditure at all levels
 

of government for compiling and maintaining land records in Wisconsin.
 

It is the only known effort to determine these public costs. 

Knowledge of these non-trivial public investments in important.
 

Without 
this evidence, the executive and legislative branches of govern

ment are unlikely to move with sufficient momentum and with the
 

necessary intensity to 
confront the land records problem. 
 It is also
 

important because the individual taxpayer can be told directly what it
 

costs to operate the current system.
 

The study has also added to knowledge of the land records system 

in Wisconsin. 
The division of responsibility for these records among
 

the various government levels is clearer as 
is the regional variation
 

throughout the state.
 

The project started with a practical definition of land records
 

that included criteria and examples. Working materials included inter

view guides for each level of government, logs for recording responses
 

and expenditures, and several informational packages about the project.
 

Introductory letters to 
governmental 
and utility company officials were
 

prepared and sent to administrative and program managers, with follow

up telephone calls. 

The terms land information system, geographical information systems,
 

or resource information system are relatively new and often are used
 

interchangeably with land records and multi-purpose cadastre. 
 In this
 

study, these terms are used interchangeably. 

The term land records includes governmental data required,
 

collected or maintained for real 
estate valuation and taxation, land
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transfer, environmental protection, and land use and resource planning
 

and management. Also included are some land record activities by
 

utilities. The term documents refers to 
the form in which land-related
 

data are most comronly used. These documents usually include the
 

following types: maps, deeds and other title related material, plats,
 

inventories, logs, microfilm, publications, field notes, magnetic tape
 

reports and questionnaires.
 

Within this discussion land records exhibit government and 

citizen interest in the natural and cultural (including ownership) 

aspects of the land whether in,on, above, or under the surface of the
 

earth.
 

Agencies and offices at various levels of government were contacted.
 

The methods are briefly described:
 

a) State
 

A poll of all state agencies identified those having land records.
 

Several interstate groups such as the Minnesota-Wisconsin Boundary
 

Commission were contacted, with only Wisconsin costs being calculated.
 

Agencies that contained the majority of land records were the State
 

Department of Natural Resources, Transportation, Local Affairs and
 

Development, Agriculture, Revenue and the University of Wisconsin System.
 

In addition to on site interviews conducted by project analysts, budgets,
 

program descriptions, and sample land records were examined. Related
 

research papers and conference notes were examained and the authors
 

contacted when possible.
 

),\
 



Information was obtained for the fiscal year July 1, 1975-June 30, 

1976. Any recently completed major projects or upcoming major projects
 

outside of this sample year were brie'', described, and a cost estimate
 

attached.
 

b) Local
 

To derive a state total for local government expenditures would
 

have required data from 71 counties, many municipalities, and more than
 

1200 civil towns. Rather, a sampling procedure was developed with the
 

assistance of the State Cartographer's Office and the Universicy of 

Wisconsin-Extension's Survey kesearch Laboratory. The sampling element
 

consisted of the civil town, any village or city that fell within or
 

abutted it, and costs from the county and regional plannirng agency in
 

which the civil town was located. Land records expenditures by the
 

county and regional planning agency were prorated to reflect only the
 

civil town's portion of county and regional spending.
 

The state (excluding the Menominee Indian Reservation and the City 

of Milwaukee) was divided into eight parts of equal population and again 

into eight parts of equal area. The two independent samples included 

sixteen civil towns, six villages, three cities, fifteen counties, and
 

eight regional planning commissions.
 

University of Wisconsin-Extension agents assisted in locating
 

offices concerned with land records and in setting up interviews with
 

local officials. Project analysts interviewed town, county, city, and
 

village officiais as well as regional planning commission staffs.
 



c) Federal
 

Federal agencies likely to have land records were identified. 

Previous studies and publications served as guides. The Project Advisory
 

Committee supplied names of persons within federal agencies. These
 

people were contacted by tel:!phone before the detailed project materials
 

were mailed. Telephone interviews supplemente6 correspondence and in
 

some cases federal representatives in the state or in the federal region
 

provided the needed information.
 

d) Utility
 

Four major electric and gas companies, one large power cooperative,
 

and two major telephone companies were contacted by telephone with
 

followup letters detailing what information was requested.
 

The project was carried out under several constraints. The definition
 

of land records is supject to interpretation. While budgets for offices
 

such as the Register of Deeds are well defined and all inclusive of land
 

records, other budgets frequently do not contain categories for land
 

information activities such as mapping charting, drafting, printing of 

maps, computer services or natural resource expenditures. These facts
 

made it necessary to estimate expenditures. Program managers made
 

estimates of percentage of staff time, administrative overhead, and
 

direct costs attributed to land records.
 

The degree of confidence in the local cost figures is high since
 

county and town budgets are relatively "tight" and are closely tied to
 

identified responsibilities such as tax listing, tax assessing,
 

registration of deeds, zoning, planning and surveying. Cooperation from
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local officials was good. Though estimation was often necessary, cost
 

figures from similar offices at different locations were reasonably
 

consistent when compared with ove,,all local budgets.
 

The degree of confidence in the state cost figures is moderate to
 

high. However, problems of definition were greater and programs more 

complex with estimations often required. Federal spending, private
 

sector contracting, and multi-year program made the task more difficult.
 

Cooperation was good, and project researchers estimate that the state
 

expenditure figures are within 20 percent of "actual" costs.
 

The level of confidence in the federal cost figures was lower than
 

the confidence in local and state figures. Some federal agencies were
 

able to provide the desired information; othe's were not able to 

identify and estimate costs of their land-related information. Separating 

expenditures for Wisconsin from total federal 
spending was a difficult
 

task because few federal agencies publish activity reports by 
state.
 

Project researchers followed with additicnal phone calls, but in a few
 

cases were unable to obtain figures. One federal agency, the U.S. Army
 

Corps of Engineers, declined to participate, stating in their letter
 

that "it would cost $140,000 and six months to obtain the information
 

you requested." 

EXPENDITURES 

a) State Expenditures 

Total 1975-76 land records spending by each agency was divided by
 

the state's January 1, 1976 population of 4,623,375. According to the
 



annual fiscal report for Fiscal Year 1975-J976, total state government 

expenditures for the sample year were $4,722,529,000. Approximately 

10 percent of this amount ($472,523,000) went for environmental 

resources. 
 State land records expenditures were estimated by the Land
 

Records Froject to 
be $11,582,818 for that year, or approximately two
 

percent of the environmental 
resources spending. Agency estimates for
 

land record expenditures follow:
 

Eslmat d 
FY 75-76 Land Pot Wlsconisin 

Agency Records Citizen 
SlepndIng 

Adminlearstlon 
Agrdculture 

S126.209 
311.550 

S.03 
.07 

Locl Alks 1,1515.611 .25 
Nature) Resources 4,389,461 95 
pereue 
Truanporiallon 

535,733 
4,219.14 7 

.12 

.91 
Unlverity, of WisconsIn System 
Othw 
Total 

576.455 
267.572 

1 11.512.618 

.12 

.06 
S 2,51 

b) Local and Regional Expenditures
 

The total estimated expenditures for land records by Wisconsin's
 

local governments for 1976 is approximately $41,117,989, of $8.89 per
 

resident. This is an estimate of the 1976 expenditures for land records
 

by civil towns, municipalities, counties, and regional planning
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commissions in Wisconsin, plus separately calculated expenditures for 
the City of Milwaukee. The samplinq 
ind statistical procedures used
 

to derive this composite estimate ar(- explained in Appendices to the
 

study report.
 

c) Federal Expenditures
 

Federal agency expenditures usually were not organized by categories
 

such as land records or by state. 
 High and low estimates were cerived
 

by project staff by supplementing agency-supplied data under this
 

project with data from two related federal studies.
 

The estimating and averaging process used resulted in 
an approxi

mate federal expenditure of $3.32 per citizen during Fiscal 
Year
 

1975-76 (July through June).
 

d) Utility Expenditures
 

As major users and producers of land-related information, those
 
utilities contacted were well 
informed and concerned with governmental
 

land records problems. Spending estimates for calendar year 1976 were 
obtained from one major telephone company and from two major gas and 
electric utilities. Expenditures estimates were divided by total
 
population (not customers 
or households) in the utility's service area.
 

Estimated 1976 

Company L nd FlecordsCost per Person Expendrtures
General Telephone 3 .83 .83 $ 734,476
Wisconsin Public Service Corp. 1.34 }939000
 

Wisconsin Power & Light Co. 1.62 
 $1,476,800
Total $2.31 

/
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For comparison with government expenditures, the telephone utility's
 

per capita expenditure was added to the average of the two power
 

utilities per capita expenditures, for a single estimate of $2.31 per
 

resident. This calculation was used to estimate an annual expenditure
 

for land records by all utilities in Wisconsin as $10,679,954.
 

Total land record expenditure estimates by all levels of government
 

come to a one-year total of $78,730 or $17.03 per Wisconsin citizen.
 

Gross per capita utility estimates are included in the statewide figures,
 

as shown below.
 

1976 EXPENDITURES FOR 

LAND RECORDS, BY LEVEL 

Total Land Records Spending 

$78.730,306 

$41,117,989 

10.679,954 11,582,818 15,349545 

Local Utility State Federal Total 

Per Wisconlin Citizen 
° $17.03 

$ 8.89 

13.3252.31 

Local Utility State Federal Total 

This graph illustrates the relationship among annual expenditures 

by governments at several levels (and by utilities) to collect, produce, 

and maintain land records. As a comparison, the total of approximately 
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$17 per Wisconsin citizen or $78 million, represents, for example,
 

nearly two percent of the 1975-76 total Wisconsin state expenditures 

of about $4.7 billion. 

PROBLEMS AND PROPOSALS
 

The 1978 report concluded that Wisconsin citizens are not getting
 

their money's worth for their land record dollar. Seven basic problems
 

were identified as: accessibility; availability; duplication;
 

aggregation; integrability; confidentiality; institutional structure.
 

The 1978 study proposed several criteria for consideration in any
 

systematic effort to improve the land records. These are: a standard
 

geographical base; large scale maps; quality controls for data input; 

accessible and decentralized information; responsiveness to citizen 

needs; institutional visibility and stability; protection of confiden

tiality; incremental change.
 

Recommendations included: data collection at the lowest possible
 

government level with technical capability; actions by all governments
 

to make data compatible; accessible government offices; a single govern

mental entity with land records management responsibility; establishment 

of a state office or council concerned with land information; emphasis 

on the local level of government as the citizen access and use point; 

federal standard setting and support. 

It was noted that the American Bar Association had recently published
 

the Uniform Simplification of Land Transfers Act which calls for a
 

State Recording Officer to approve guidelines and local procedures for
 

recording land related documents.
3
 

(iijl 
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The 1978 study described the need for a standard geographical 

base and large scale maps for natural and cultural features within 

a land records systems. These elements appear in recommendations
 

for 	improvement in land information systems described in "Need for
 

a Multipurpose Cadastre" 4 and "Procedures and Standards for a Multi

purpose Cadastre."5 The concept of the multipurpose cadastre is
 

described as a framework that supports continuous readily available, 

and comprehensive land-related information at the parcel level. The 

components of a multipurpose cadastre are the following: 

1. 	A reference frame consisting of a geodetic network;
 

2. 	A series of current, accurate large-scale maps;
 

3. 	A cadastral overlay delineating all cadastral parcels;
 

4. 	A unique identifying number assigned to each parcel that
 
is used as a common index of all land records in informa
tion systems; and
 

5. A series of land data files, each including a parcel
 
identifier for purposes of information retrieval and 
linking with information in other data files.
 

These components and their relationships are depicted as follows:
 

TITLE 	 & FISCAL ADMINISTRATIVE NATURAL OTHER LAND 
RECORDS RECORDS RESOURCES RECORDS
 

RECORDS
 

LINKAGE MECHANISMS 

CADASTRAL OVERLAY 

BASE 	MAPS 

GEODETIC REFERENCE FRAMEWORK 

Components of amultipurpose cadastre. 

/ 
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Establishment of a land records system based on the elements of a
 

multipurpose by a local government is often difficult because of
 

the initial investment in the geodetic reference framework (or geodetic 

control system) and the large scale base maps or digital products. 

These elements are essential because they provide the mechanism for
 

creating files of compatible land data. Compitibility (to a measure

able degree) for a variety of land data within a jurisdiction depends
 

upon a geodetic control system across the spatial extent of that
 

jurisdiction.
 

THE DEMAND FOR SPATIAL INFORMATION:
 

THE RELATION TO A GEODiETIC CONTROL SYSTEM 

There is a universal demand for spatial information products for
 

public and private land planning and development. This demand can be
 

satisfied by existing files of land data whose accuracy and compatibility
 

satisfy the planning and development community. 

Compatibility is an attribute of the product which results from the 

merger of data from two or more independent files. It is a continuous
 

rather than discrete characteristic of data files. Compatibility 

provides a quantitative measure of the quality that results from the
 

merger of files of land data. It is an attribute of the data which can
 

only be obtained from the use of a geodetic control system. A geodetic
 

control system means compatibility, the compatibility of land data files. 

Compatibility of land data requires a common spatial reference 

framework. In common vernacular, this means, for example, that all the
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features of a map or of the base map elements must be referred with
 

known accuracy to a geodetic control system. In order to achieve
 

compatibility in any practical manner the geodetic control system
 

must extend over an appropriately wide area and be of an appropriate
 

density and accuracy. In other words, the control system must be
 

"global" in the sense of extensive, rather than "local" or site
 

specific.
 

The land planning and development process requires land data
 

with the attribute of compatibility. This recognition alters the
 

nature of the argument for investment in a geodetic control system.
 

It directs attention from site specific needs for marked points to 

the demand for a spatially extensive geodetic control system. The
 

demand is characterized as systematic rather than point specific.
 

This crucial issue is discussed below but can be illustrated here
 

by an example. The example concerns the often heard statement that
 

subdivision boundaries can be made more secure if their location is
 

tied to a geodetic control system. However, for the purpose of increased
 

boundary security, other less expensive means can be employed such as
 

tying the locations to any reasonably permanent object.
 

THE VALUE OF COMPATIBLE, CONTROL-DEPENDENT PRODUCTS
 

The ultimate value of all information and data used in planning is
 

better decisionmaking about the environment. lAis value cannot be 

easily measured numerically. This difficulty is because environmental
 

quality is not a commodity sold in the market and surrogates are needed
 

for measurement purposes.
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Managing the environment, including land planning and developmet,
 

is a problem of risk management. The desire for compatible spatial in

formation products is seen as the desire for knowledge that.makes risk
 

assessment possible.
 

It is possible to measure the value of an investment in a geodetic
 

control system which is designed to provide existing, compatible data
 

for land planning and development. An investment in a geodetic control 

system to satisfy this demand provides a specific benefit. When a 

decision is made which utilizes a product created because of the 

compatibility attributes of existing data files, a significant cost is 

avoided. This avoided cost is that of an ad hoc collection of the 

required information to make the files compatible. In some cases it is 

the cost of collecting the entire data ad hoc. The use of existing, 

compatible spatial data by a decisionmaker who finds them satisfactory 

for purposes of planning provides a stream of avoided costs which are 

the benefits from investment in a geodetic control system. 

A systematic geodetic control system designed to produce 

compatible files of land data is represented as follows: 

GEODETIC > COMPATIBLE 
CONTROL LAND DATA 
SYSTEM FILES 

LAND
 
DATA
 
FILES
 



19 

ATTRIBUTES OF THE GEODETIC CONTROL SYSTEM:
 

(1) SPATIAL EXTENT.
 

(2) DENSITY.
 

(3) ACCURACY.
 

(4) UTILIZATION OF A COMMON SPATIAL LANGUAGE.
 

ATTRIBUTES OF THE COMPATIBLE LAND DATA FILES:
 

(1) ANTICIPATED, FREQUENT DEMAND.
 

(2) SATISFY DECISIONMAKERS.
 

(3) EXPENSIVE AD HOC DATA COLLECTION.
 

It is possible to measure the avoided costs that occur when existing,
 

compatible data files are used in 
a jurisdiction. The first task is to
 

identify a jurisdiction with the following characteristics:
 

1. 	A geodetic control system exists over an 
extensive area
 
of the jurisdiction.
 

2. 	The geodetic control system is the basis for a large
 
set of existing compatible data files.
 

3. 	The compatible land data files and derived spatial informa
tion products are used for 
a wide variety of planners,

developers and land use deicisionmakers.
 

It is not essential that such a jurisdiction be typical. The goal
 

is to identify a jurisdiction which has a land information system with
 

the proper characteristics. This jurisdiction provides a laboratory
 

for measurement of investment in a geodetic control system. It
 

provides an example of the benefits derived from investment in a geo

detic control system.
 

1,;
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It is possible to estimate the costs avoided when existing files
 

of compatible data permit decision to be made without resorting to ad 

hoc field collection of data necessary to create compatibility. 

This process begins with the identification of those decisions
 

within a jurisdiction which are made from the combination of existing 

compatible data files. The ad hoc of creating the compatibility amoig 

the files that produce the spatial product will be estimated. This 

is the cost avoided because the geodetic control system has provided 

the compatibility. The sum of avoided costs throughout the jurisdiction 

is an estimate of the value of an investment in a geodetic control
 

system.
 

These considerations are used to identify the appropriate 

jurisdictions. For such jurisdictions, data gathering will include
 

the following:
 

1. 	The decision or risk assessment required. It is useful to
 
know the source of the requirements (regulatory process,
 
investment choice, etc.).
 

2. 	The data file or map which is the medium for decision
making. This file or product must come from the array

of existing products provided by the investment in control. 
Each product consists of a set of compatible features 
essential to the decision.
 

3. 	The avoided cost because the decisionmaker felt confidence
 
in the knowledge provided by the product and did not
 
resort to ad hoc field measurements to obtain compatibility.
 

4. 	The cost of the geodetic control system and the other
 
actions which were necessary to create and maintain the
 
existing, compatible files. 

F 
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Determination of the latter two 
items provide an indication of the
 

cost-effectiveness of an investment in a system that provides files of 

information for planning and land related decisions. 

The 	costs are for:
 

1. 	Geodetic control estdblished systematically in a region.
 

2. 	Land data made compatible by reference to the geodetic
 
control.
 

3. 	The medium that delivers the compatible data. The medium
 
may be a map or a digitally-stoed information product.
 

The benefit of the geodetic control system is the sum of the avoided 

costs of ad hoc 	field collection and assembly of information necessary
 

to create compatibility. 

The 	following specific items must be determined:
 

LAND PLANNING OR DEVELOPMENT PROJECT.
 

DECISION OR RISK ASSESSMENT.
 

LAND INFORMATION ITEMS OR FEATURES REQUIRED
 

(e.g. COMPATIBLE FEATURES REQUIRED).
 

PRODUCT QUALITY REQUIRED.
 

PRODUCT AVAILABLE FRO.1 
THE FILES OF EXISTING COMPATIBLE DATA?
 

IF YES, WHAT IS THE COST OF OBTAINING THE NECESSARY
 

PRODUCT IN AN AD HOC FIELD INVESTIGATION?
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SUMMARY 

Land planning and development is a multipurpose phase process.
 

This process uses and generates increasingly accurate spatial informa

tion which relates cultural and natural features. The products of
 

this process are a part of the land tenure framework.
 

The existing system of land records in public agencies makes it
 

difficult and costly to assemble the data needed for land development 

and decisionmaking. The existing system itself is costly.
 

Proposals for improvement in the land records focus on a geodetic
 

control 
system and large scale maps or digital products. The
 

benefits of an investment in a system of control and maps or digital
 

products can be measured.
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Foreword 

The subject of this Pot is an evlluaton undertaken from November 26_. 
- ~ through December j14, 1973, in Costa K-ica, Panama, Nicaragua and Guatemalaof AID-supported cadastral prora... ',-h, report is in two sections: 

Part I-.Overview; and Part II-Individual Country Programs. 

First, a general observation. 
It seems tome that, while cadastral -r 
- !programs. canhcontribute to fiscal improvezent and land reform, teyare not first requirements for the accomplishment of these objertives.Therefore, within the conte.xt of AID' scurrent areas of concentration 

.~~,;and limited re-ourc.e av,.-abilies,,we 
c houldhu. beb....satsfied. hen. . .... . . ... .... ,h en .

maling judonencs about future proposals, t-..at the cadas"trl' p-roject ismore effective than alernative approaches in advancing our interests.If undertaken, the cadastral project should-be 
an integral--part of anoverallbprogram strateey in which the cadaStral activity is related to,
: -. .
 

- and reinforced by.: 
other elements of the country program. 
 .
 

Specific observations with respect to characteristics of past programs,

- problems encountered, and' possible future approaches' follow: 

1. Past proaS hav been ciharacterized by hthe implicit expecta-•p 

-tion that a broad range of benefits, would almost automsatically result
from carrying out a.c',,.,tral survey. If stated objectivesS ....ambitious, and at times 

- werer.precise, roject-design f" -, under-
mprecise, requently ndr 


- -estimated the complexity o th 
 ' tins involved and often failed
.....
 
- • to proyide for the linkages ,necessaryto assure achievement of desired
 

-' ends. The broad scope of someloans, particularly those that included
 
-- - - natural resources inventories, severety
capabilities. .,In g°Veremen"suprthsrained
- - ihosutsome cas ,s, impa-t suff 
 -red becaus governments did'notfindit feasible to undertake requisite legal 
or administrative action.
 

All of which suggests the need for more precision in d(finition of a

pul'pose, a narrower "focus" for the activity, improved project desig...

integration into a comprehensive country prograim strateSy 
an the
existence of necessary laws and regulations. 
- . - - egy and the 

.. 2. ConcerniDng roiert.y_"tax imrovemeht, our experience shows thatwhile a cadastral p:r-ogr),v-can improve property tax admintration
" 'through the installation of' an equitable and efficient property tax 

'~,'J-5~system, it cannot1of itself bring about high lfevels of 'property tax 
revenues. 

,-f? . ?.)!r. ui
, :;., ,:..[ 
 pp ,- . ., -, , 

. ' .. -•r;,.<:q7
",. 
 . J i < ; . " ' itV-.'
 

- - - -- £ ;iili!-ii'-;~l ii~ ~iit~ ,ii , 1 ..'7<o =;',,.s=""; = o'
 

http:conte.xt


--

~ idn~o't :include all*''omponentsmapping, identification, :.i 

i--they underestimated the complexity of reconcilin cada . ....
 
'f Pasti property taxreecoords existing records
.... 
 bith 


" " ,~-budgetary " 
su ,p0rt was irsufficient;
..
 '
 

:---the
,-i host goveri-2tent did not find it feasible to take requisite
legal or administrative action.
 

This suggests an approach -,hich
 
-- tncudes all essential components; extends over an entireiadministrative unit and inventories everyth 
 ini the unit ,* ;


1....and provides for maintenance of the system;
legalalordyadministrativee
action..
 , p:--isthe "minimum" cadastr to serve the country's needs, in 
terms o cost and host dovtrment technical and administrative 

/
.. zS capability; 
 "' 
 "
 
,, .
 ,.--is based on a determination, upon approval of the: loa n;
requisite laws andreguations ei that• .''' :
 

undertaken ala condition precedent tothe loan. entreif'
3. Concerning land reform, expersencershows that whil the etypeof cadastral prdram for as.2uppoted in the past canprovide the 
.1 

.o 
.... development in theruradasector, it cannot of iself bring about

bai-,for a m~odern land regis'try cyc~tem and can theprovide data useful: 

? " .acceleratedbasiedo onar tmiativeton,- and otherieasagricultural:titling,e improvudreformhmeasures.uon provai othe a -distributionthc sgetatand utili'zationand adinstatvof lands, . !<i if 

.that whilevaluable 'ata.... have been generated,theirbtilityat;oni Concerning natural resources, inventories, experience shows
 

th .ned
torquses li 
a.regan e oposai Atthe very illes, 
suc programs should, if undertakeththlevlubl n at al assure "t" ' an. "l
for ata ve been geertdterledtiintint:: ' fpbased"for amodernlad
ueeloentin t reiirtalsearta, o whcnp inndd the /..icannot itsefccessul dataosiefu
of bring abouta
; the nee.to~ assocess with ptcarean sftrroals.accele reqrediting ' io to ' Atth ver least.:, ' if'-. Co c arsu..~rnig.a.a~l-h ansediciutionandu. . ven orie , ianas,
xer ience show and~~~ ~ oterariulualreomeiauesn
~ Brnc 

: ... , aong' .- ,,. .. .darait.. pa,'thoseassoiatei:.• : ."phased" .. or . "tranched'' approach, :under programsiih favorfa'Which;the successfli a'coplish -
mentpurp of'se n an ini i saled-down version•4if . 9 i i i.iQ of'a complete ,program.J}.would be re-quired ~before going on: to< a scn n xaddpae
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AID~ Cadastrnl Prograims 
in Latin America
 

I. 	Overview
 

A. 	Background of Cadastral Progtrams 

The term "cadastral survey", in the context of development assistance programs in Latin America, has largely lost its original meaning-
that of a tax-mapping, property valuation program--and has been used 
to describe almost any kind of physical land survey, undertaken for any kind of public or private purpose. Furthermore, the wrd has beenconfused with the Spanish term "catastro", which refers to a survey
made for land tit]. purposes. The choice of descriptive term has
 
thus led to a great deal of confusion and misunderstanding.
 

The 	programs undertaken in Central America in the mid-to-late 1960's
reflect this confusion with respect to tho nat~uc of a cadastral
 
program and what results could 
be expected from it. The programs
had 	their origin in a SIECA1 6ponsored activity which developed a
broad p.an for cadastVal surveys and natural resources inventories;

this plan was presented and approved by theMinisters of Economy of

Central America and Panama in April, 1963 and in May, 1963, 
a revised
set 	of loan criteria for 
a "Program of Investigation and Utilization

of Natural Resources and Improvement of Real Property Tax Systems"

-Was issued. Essentially, the criteria called for a three-pronged

approach: (1) installation of modern real property tax systems to

increase government revenues; (2) an inventory of natural resources;
and 
(3) mapping to support the first two objectives. Subsequently,
with the assistance of AID, a variety of "cadastral survey" programs
 
were undertaken in Central America. 
However, although SIECA had
 

1i/ 	Permanent Secretariat of Central American Economic
 
Integration (SIECA)
 

".,9' 
 -


" 
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i promoted the use of so-called integral cadastral .sal@ys,1/AI

limited its offet-
-.- to--th(c.-financin rn,oeiy A-cadastrce-i:view-
the latter's more imdiate relation to property tax administration " and the relatively lower cost and greater speed of such a caastre.
(In Panama and Nicaragua, the AID loan also included a natural resources inventory to which the greater part of loan funds was 
devoted.) 

B. Summary of Implementation and r;oal Accomplishment 

Costa Rica - The AID cadastral loan to Costa Rica in 1964 w's the
first to get underway and, being the pioneer program in the region,
ran 
into a number of unforcseen difficulties.// The purpose of the
loan (L-Ol) was to assist the Government of,4dosta Rica in "improvring 
the administration of property taxes . . , and to provide informatIton
needed for land reform, land use planning, and public works" througn
a project of (a) tax mapping and tax appraisal and (b) acceleration
 

1/ In his 1968 (Costa Rica) study, Legal Problems Presented by Use of
 
Cadastral Property Records in th,! Present Ta : System, Lorin S. Weisenfelddescribes the class.s cadastraltwo ci' surveys: "The broadest, is a publicrecord which idntil'ico every Ip-opr.:rty within a given region on a precise
and specially prepared map, and attributes to that property a legal
description of its boundaries, enumerationan of its physical and economic
qualities, and an assessment of its value for tax purposes. 
This type of
cadaster is called a complete cadaster or 
integral cadaster. It is

premised 
on geometric mapping of the highest precision and is,;sufficiently
accurate to serve as 
a basis for determining legal title. A fiscal
cadaster serves the more limited function of identifying and evaluating

properties for tax purposes only. 
 Iz is designed merely to provide the
base upon which property assessments can be uniformly and justly made.
 
Although a fiscal cadastral survey is undertaken in'the same manner as
an integral cadastral survey, the more restricted uses to which the

resultant maps will be put permit a less stringent surveying process. 
 For

this reason, it is considerably less expensive and more rapid than the
integral cadastral study. 
It is often selected in preference to the
integral. cadaster by governmental entities which must choose between theeventual luxury of a definitive cadaster and the immediate necessity ofimproving property ta-x administration. The choice between the two types
of cadastral surveys is not mutually exclusive., since a fiscal cadaster serves as 
the foundation upon which an integral cadastercan subsequently
 
be built."
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'of the completion of topographic mapping. Problems of reconciling
 

and of maintaining the cadastre duiring conversion of the system

seriously jeopardized operations and, in effect, significantly reduced
 
anticipated revenue generation. AsSessment of loan impact on land
 
reform, land use planning, and public works planning, is more diffi
cult. The project can be said to have had impact to the extent that
 
data on cadastre property cards were utilized for planning purposes

and to the extent that the L-01 
loan helped to strengthen the
 
Cadastral Office (in the Geographic Institute) which, in turn, is 
supporting current programs of IFAM ,.'.lmunicipal Development Institute)

in municipal trx administration and ITCO (Land and Colonization
 
Institute) in its land titling activity.
 

Panama - The stated purpose of.the 1964 AID loan to Panama (L-O07)

was 
"to establish a basis for orderly land settlement, improved land
 
use, land title registration, an evalT-ation of natural resources,

establishment of an equitable and efficient rural land tax system, and
 
other agricultural and land reform measures . oft 

Reportedly, project activities resulted in over 125,000 acres 
of
 
agricultural lands previously under unknoim or ill-defined tenure
 
status being returned 
to the public domain for more productive use.
 
On the other hand, land title registration effects of the project

have been nominal. At the time of its completion in 1971, the
 
cadastre had revalued most rural properties and the project consultant
 
had made recommendations regarding land -tax reform., However, no legal
 
eradministrative action has yet been taken to impleiment a reform of
 

the land tax system. 

The data resulting from the natural resources inventory component of
 
the loan have been utilized by the National Planning Office and by

the Ministry of Agriculture and the Agrarian Reform Commission. flow
ever, the information and data in the computerized cadastral register

reportedly are not being fully utilized.
 

Nicaragua - The greater part of the 1966 AID Cadastral Survey
Loan (L-012) to Nicaragua, as in the case of Panama, was devoted to 
a natural resources survey, with only about one third the total funds 
used for activities directly connected with improving property tax 
administration. 

Nevertheless, the rising trend in property revenues, from,1970 through

1972, is attributable in' large measure 
to the increased number of
 
property taxpayers and increased valuation re ulting'from the cadastral
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project. The impact of 
the L-012 loan on agrarian reform activities
S> .is more difficult to determine, since most of the current activities
* 
of the responsible government agency--the Agrarian Institute of
 
4 Nicaragua (IAN)--are being undertaken outside of the geographic* 

* 
areaof the L-0l2 project. Again, however, as in the case of Costa Rica,to the extent that any titling and col.onization activities are being
carried out in the project area or are drawing on 
a cadastral office


capability wahich has been strengthened by the AID project 
, the
AID loan can be considered to have made a contribution. There isevidencethat the data generated by the natural resources inventorycomponent of the loan are being used b.y Nicaraguan government agenciesand that the data also served AID in the Agriculture Sector analysis
and the AID-financed "Feasibility Studies and Surveys."
 

Guatemala - The most recent program among those reviewed is the
Guatemala loan (L-O14), tnder;aJ-(n in 1967 and followed up with a 
second loan in 1.973 (L-023). The pu.rpose of the loans is property
tax improvement, through assistance in carrying out cadastral
surveying, tax appraisal, tax notification and collection.
 

Although it is early to measure the effect of the program on property

tax revenues (since the major impact is expected to result whencadastral records are substituted in their entirety for the outdated
property tax list now in use), there is already evidence of improved
property tax performance. Additionally, the project is furnishing
cadastral records and maps to local municipal governments for use 
in
local tax activities and to the Property Registry infor use estab
lishment of an improved property title identification system.
 

C. Conclusions
 

A more complete and better informed asscssment of program' impactlies in the future--the Guatemala fiscal cadastre project is not yetcompleted; the Nicaraguan program has suffered the effects of the

1972 earthquake (although its. cadastral activity seems resilient);
and in all countries, it should be noted, the AID-supported cadastral
 programs represented only accelerated portions of longer range programs

which the countries are still carrying out.
 

In recognition of the above, and within the limitations of time and
available information under which this evaluation was carried out,
some observations about past problems and possible future approaches
can, nevertheless, be hazarded. 
' 

....1. 
 Major Problems of Past Programs - A reading of the stated
loan purposes in the AID-supported cadastral programs in Costa
Rica, Panama, Nicaragua, and Guatemala reveals the implicit
 



expectation thtabodo bn ts-wud_~~' --dt_
 
rstically result f carro:m out "cdsta surveys".
 

If some of the statements :! rpose were ambitious, and at

times imprecise, project d. 
 frequently underestimated the

complexity of the operatio; :ivolved and often failed to provide

for the linkages necessary %s.';sure achievement of the desired
 
ends; even where successful'.,. lemented, project impact suffered
 
because governments did not :"ni it feasible to undertake the
 
recommended legal or admini-4trntive action. 
The broad scope of
 
some of the loans, particul.rly those that included natural
 
resources inventories, severoly strained host government support

capabilities, in financial and manpower terms; and utilization
 
of data for planning purposes, both that generated by the
 
cadastral property records, as well as the data produced by the
 
natural resources inventories, has been limited because adequate

provision was not made to assure their dissemination.
 

2. Possible Approaches
 

a. 
More Precise Definition of Objectives and Structuring
 
of Project
 

Decide whnt is to be accomplished in the context 'of the

overall program strategy and whether a cadastral project is more
 
effective than alternative approaches in achieving our aim; 
limit
 
the scope of the loan to that specific end (e.g., property tax
 
improvement), avoiding overloading 
the system or dissipating

efforts in an attempt to accomplish a broad range of objectives;

*ntegrate 
the project into the country program, relating the
 
cadastral activity to other elements of that program.
 

1) If property tax improvement is purpose of loan,
 

--	 determine what information is needed from the 
cadastre, how it will be used and maintained,,and 
that the government will facilitate the effort. 

--	 carry the cadastral process through all stages-
mapping, identification, valuation, collection-
and extend it over an entire administrative unit, 
inventorying everything in the unit.
 

-- design the "minimum" cadastre to serve the
 
country's needs in terms of cost 
and host govern
ment technical and administrative capability. 



-- 
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-determine that the requisite laws and regulations 
to make the pro)jcct "feasible", are either already
in existence or will be undertaken as a condition 
precedent to the loan. 

--	 be realistic in expectations of returns; while a 
fiscal. cadastre can contribute to the improvement
of overall prope2rty tax iadministration through the 
establishment of an equitable and efficient system,
it does not auton.i-Itically result in high levels of 
property tax revenues (which are more a function of
 
rate structure and the government wil.l to' enforce 
collections). In and of 	itself, the cadastre will 
make only a small direct contribution to revenue
 
increase through identification and appraisal of

properties that previously avoided the tax; through 
uniform and modern evaluations; and through the 
savings effected by streamlining the system. 

2) If land reform (i.e. registry and titling improvement)
 
is purpos;e of lo~an,
 

recognize that the issues and coplexities of land
 
titling are such that they should be addressed in
 
a project specifically structured for that purpose,
 
as a component of an integrated approach to the
 
agricultural scoctor.
 

be mindful that while a fiscal cadastre can make a 
contribution as a foundation upon which an integral 
or complete cadastre can subscquently be built, and 
as a source of statistics on land use, its role is 
indirect at best, and ascribing a land reform goal
to 
a fiscal cadastre project'is not only unrealistic,
 
but can jeopardize the accomplishment of property
 
tax improvement objectives.
 

3) 	If a natural resources inventory is purpose of loan,
 

--	 determine hether the loan can be justified in the 
contezt of current AID priorities and limited 
resources. While valuable data have been generated

in past inventory programs, their utilization appears.
to be limited relative to the costs of producing the 
data, suggesting the need to assess with care any 
future proposals.
 



one approach %,,'uldbe to build on the basic data
generated by n fiscal cadastre (where one exists),
elaborating th, information on a selective basis, 
in the nature of a feasibility study, in those casesjwhere
.
 there are specific possibilities for future
 
projects, to be. undertaken by AID or in collabora
tion with other donors. 

--	 as a minimum first step in the collection of data 
for planning purposes, every effort should be made, 
where there is a fiscal cadastral project, to assure
utilization of the range of statistical information
 
that can be culled from cadastre property cards for
 
the surveyed area: 
 the card is the source of
 
important statistics on land use that can be employed

by agencics of ,the government involved in general

development rianning, urban planning, and agrarian
 
settlement or reform. Likewise, it is an adjunct to
 
public wo'ks prograzaning, providing basic maps and
 
property values for compensation purposes.
 

b. A "Phased" Approach 

The evaluation revealed a sentiment among those associated 
with ptlst cadastral pro:rams in favor of a "phased" or 	 "tranched" 
approach, under which the successful accomplishment of purpose

in 	an initial.scaled-do.n versicn of a complete program 
would.
 
be required before going on to a second and expanded phase.
 

Unlike some so-called "pilot" or "demonstration" projects

which have been undertaken in the past, however, the initial
 
phase would be a reduced version of a ccmplAte program, planned

and carried out 
in its entirety, including all processes, but
 
confined to a limited administrative unit; (the problem of
 
equity resulting from implementation of a property tax program
 
on a unit-by-unit basis, does not seem to be insurmountable).
 
The optimum scale of Operations would, of cnurse, have to take
 
into account the overhead, and the fact that almost as much
 
time, money, planning and control are involved for the first
 
phase as for expanded operations.
 

Such a phased operation provides an opportunity on a limited,
 
more manageable scale, for training, working out kinks and
 
getting the system well established. More importantly, it,
 

.
 gives both parties an opticn with respect•to extension of the
 
program. 
A "first phase" operation that has accomplished its
 
purpose can, by demonstrating its utility and potential benefits
i'f 	extended,, te th .. . ,sgris 
 o
ifexte,testthesriousnes 'host government support;
the other hand, if the project has encountered difficulties andon
 

4.is 
 unable to accomplish its objectives, it can be terminate'd.
 

t I 
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II. Individual Country Programs
 

-0 ~ Cadastral Survey
 

Loan No: 
 TL-Oll) Amount: $1,600,00
 

Date of Loan: 
 October 19, 1964 (Agreement signed) 

Terminal Disbursement Dt. : 
August 31, 1971 (Revised)
 

Disbursed: 
 $1,451,681
 

A. Purpose
 

This loan was made to assist the Governrent of Costa Rica (GOCR) in
"improving the administration of proprty ta:.-es 
in Costa Rica, and to
provide information needed for l.end reform, land use planning, and.public works through assistance in financing pro consisting ofa ect
(a) tax mapping and tax appraisal of land the value of which constitutes 90t or more of th: ta:.:ablc v.ilue. of land in Costa .,ica., and
technical assistance related to the foregoing; and' (b) acceleration
 
of the completion of topographic mapping of Costa Rica."
 

The original objectives--to map, value, anid 
tax an estimated 344,000
properties--were found to be unrealistic by GOCR consultants and the
number was 
reduced to 177,000. These properties were located 
on the
central plateau of Costa Rica and in the region near the city of
Puntarnnas, and rcpresen!,ed about 6t,' of the total land value of Costa

Rica. The 
area to be covered by th!-.cadastral survey amounted to some :
 3,200 square kilometers of Costa Pica's 52,000 square kilometers.. It
 was 
assumed that a subsequent cadastral study would cover tax mapping

in the remaining portion of the country.
 

The topographic mapping project was aimed at speeding the completion

of a joint program, undertaken in 1964 by Costa Rica's Geographic
Institute and the'U.S. 
Inter-American r;eodetic Survey. 
The basic

topographic maps were 
to serve not only tax purposes,.but also were to
be used 
for planning land use and development projects. Additionally,
it was anticipaed tha, the net,work of' official monuments which the

Institute was establishing as 
 a part of its normal activities would
make title surveys less expensive than they prhad -'" been, and .
would, in time, help to solve the ppoblem of insecure land titles.
 

B. Implementation "
 

Technical assistance, under a loan-financed contract, was provided by
the consulting firn, 
.J.L. Jacobs and Company, which committeditself
 
to services including the development of appraisal standards, the
 

(t
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preparation of an appraisal manual, and the trai aff. With 

;Iegio a ther ectiI ai adviser to 2IOCII, responsibility for admi'nistra-~
tion fthe r was as to C oPl eAt-theteripa pzn o' uc onsul1,it,'s contr~act in June 1968, projectresponsbility hifted from the ::ational Planning Office to the Finance 
Ministry. . ......
 

The GOR consideed all field 
ork in the project to be completed asof June 30O, 1968. At that time, 160,000 properties had been mapped4aininthe field; 151,000 office'eva1uations had been made of land and
buildings; and 1e49,000 appraisls had been made in the field.
 

However, the degrce to .which the field records could becomne the bases 
for a.sess..nts )' 1.49,00'th. 
 for property tax purposesde.end.d o. t. bewhether hey c-ould reconciled aith the existing propertytax records. Costa.(in Rica the in personam- property tax systemanthe progressive levy made 
recoras reconciliation a highly ivolved andnecessary operation.) For reasons described below,, ti sage in the
 process provedj to be a critical bottleneckl and, according to latest
 
estimates,- only a little more 
t.an 60,000 new valuation assessments
had been transmitted to the taxcayers becanse of the diffIcultie
encountered in.reroncilin, the two sets of recor.s.
 

Upon -terminationffield and office 
 a property, complete propertyun_
ckey 
 punched, as an intermediary step in adapting the
cadastral records to tape in order* to ma-:e 
them compatible with the corn-

ed b 
the Proert 
 partment. Becausethe Costa Rican Property aa la-.requires that property tax bills befigured progressively on the 
sum of' theassessments of an individual'
 

txbl internaet oin th 
 contry,~ the accounts in the Tax Office' are
-_ptinhe ameof he property owner rather than in the number of hisparcel. Thus, no parcel 


of land- can be taxed unless it can be associated,with a named party in ineet*. . Moreover, elementary principles~ofairness, require that no parcel of land be taxed to one individual untilit has been determined that -there are not other parties in interest,(i.e., co-oi-mer s~or beneficial users) who have a legal obligation to

share the tax burd~n.
 

The cadas~tral records could not be used directly from the tape because 

-they 
 were not correlated \'Vith the existing records of the Property Tax 

'-

Office. -- ecause -the -cadastral 
 survey -isproperty-oriented and not name~oriented, the problem wias~two-fold. 
 First, every property identifiedx iii'
-the 'cadastzral-survey had -to be likdt 
 aei the tProperty Ta. -Office records. 
-,Secodlyr,~ 
 every other party in interest connected with,'
the property had~tc-be accounted ThorCand billedapootint
of the tax. ,--4 

hr 
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'""'i.If. the 'parcelsicf i. by a cadastral survey had coincided ,perfectly' witIiP'those on' the Proprty'Tax Office rol, and if ',th amsoe 
 the Property
Ofic1rli7zcre--only-,those7ao--n at cure a,tTiaility,it would not have, been difficul~t to' mat'ch i idnitynme 'T''- 7eaata 

with a~finca number,- and theni estabis th ae f all who had tax 
liability iiil the property. Unfortunately, th tt fte Property 

"ATax Off'ice records made a comlete ffclcanical r'econciliation of the two 
sytm mossible. roetdecpions on file, with the Property ~ 

*,. 

Office 	were approximate and haphazard Prd -ainG'difficult :6r, impossibleLt
in many cases to match them with the pre'.ise descriptins o'f the cada-ztre. 
Thus, while the cadastre 'identified all properties, and their value, but<.7~ not necessarily the ownier or taxpayer, the records of the Property Tax 
Office identified the' taxpayor, but not necess'arily taxpayers for all
properties. j 	 . , 

With the assistance of an ! 2_dioacomputer program formulatedwas 
to see, how close to: the coal of. 855,J ,matching against the cadastral
records. the machiine iProce--ss could come. ':ow.ever', the pilot machine Imatching study (-'-1e, Belen 'xperimen t)'produced only a 30%j~ reconciliation~'"
and the GOC'R abandoned the machine matching plan in favor 	of manual 
reconciliation.
 

The logical solution to the complex problem of reconciling current

information with pait vc~rswould be 'to7 doub],'c check 	 the new informa-~
tion, 	 publicize it, in thc. area beinC 	 surveyed arnd regist~red, adopt the 

4 * new records as th,2y exist", at least for tax purposes, and file the old ~. 
' 

records. The 	 o--, however,Government Costa Rica, opted-,4for'the record"''p'
reconciliation route,, and thus, 'after four years' of cadastral~iqork,
approximately half th assessments made during the' 
 ojc
 '''c'a
7. 	 have been reconciled and are 'in-fore.."(A new" Cadastral 'law, peetl'
before Congress, wouild require a cadastral'.certificate befor'e recording
'inthe -public land regist4ry and registeri4ng in the Central Tay.Office.
The passage of this law should contribute significant~ly to ordering
the present confurion regardinC land ow-nership and' should :also improve
the "administration' of the' propertyr tax.) 

Mention should be made of some activities that were an adjunct to the
cadastral project. For examnle,sduring the course of 196, grant funded"

technical assistance was provfded by a legal 'advisor, tco the project who
was' to analy~ze the legal problems of using the fiscal cadastral records 

''~ 

~within the Costa Rican in personam' tax law. The legal advisor was ,to
(1) review the progress in legislative improvement, including~ the, final
draft of legislation to correct problems'e'ncoiinte'red; (2)review and 
ma1~& recommendations. on the reconciliation then underl%;ay 'betwaen the.cadastral arid the tax records wi.th specialAemphasis on potential legal~
poblems; (3) reconm.end 'a revised organization of 'the Property "Tax 

Office to two alternatives-.<a) implementation of new legislation, and'
(b)conti'nuation of~reconciliation work without the new legislaton.
 

Ij U. 	S.Internal Revenue Service "''' ~ 	 ' A'74" 
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_ _ _ ri 196 , 1 eo. f u nds l a , r mad e a v a i t , ,,u n d e r""te .e s 

aCjuridi~dlor iitifcgF adas1re. This~underz-tA-ling by the GOOR, alsoassisted by a German Technical.iission, was'directed toward the moderni
zation of the Public Registry. Wo-7,rk on the inerlcadastre was to 
make Lull use of the fiscal cadastra Caes~
tionis an~d maps.
 

Legal and economic research in r-ural property problems was undertaken?in 1969, in,,the context of the University of coCta Rica Agrarian Law
 
Project, jointly financed by the University of :Costa Rica, the Costa
Rican Government, the international. Legal Center and AID' The purpose
of the Law Project was to examinc the role which Costa Rican law and " 

legal institutions play inthe proces,development -particularly
agricultural development. The Project compared the Civil Code and
other legislation, the in -heand way vWhich r,Titten law has 

, been interpreted Icy the courts. in addition,. fiel studies and personal.
.were used to unwitten , "w...... interviews be,2,-,t identify customary or law, so thats Onte or~l n l ,.i o t aiter it could be comparead with formal. aitten law. ',,,here feasible,operation writ:zen asvatheoe
thei" a ditiontedof both and customary law ieonmi 

terms. In addition to preparing research reports of the various problems
studied, the La, Project used .thc data obtained from -field research 'or 
the preparation of case-textbooks on notarial, registry, property and
agrarian law that willhe usEd in .teaching tI-se subJects at- the
 

-'.. University of Costa Rica Law Scho.. .
 
.~ ~ ;final activity ,.,h'hch canl be.cited ,.,,as
. ~ :he assistanc e-in. colleinE: : 

~' ~*- property tax'es (including delinqu~ent accountfs) provided through an. 
arrangement worke. Out by a member of' 
 kd sely
 
with th e Municipal Developcment and Training, Institute (IFA%!)/under 'this
arrangement, ten employees, of '. were assigned 

Office, from October 1971 through 1972. As reflected in the table in
 
Section-NC, this :assistance,'-plus five quarterly billings in 1971, con

w": to the Property Tax
 

-
tributed to a rath
 r sub s-.antial increase in collections that year.
 

The problem of muintenance caused another complication for the project.

The loan agreement did not provide for maintenance of the system while,
 
it was being developed. As aconsequence, 'the cadastral records wer'e
.4> , becoming ,obsolete over the three year period, due"'to a high rate of 
property "rights"- changes- (because of the exemption system, every'"right"
 
or "intere" in t-
 .property
must be recorded). 
 .
 

In addition to the difficulty' of reconciling the cadastral records withthe existing tax records, ind thie problem of maintaining, the cadastre <

duri~ng conversion of the system, the utility of the new cadastral records
 
was 
further limited because Tegis)Iation "to chag th bai'o hproperty tax frm- in personam to in re hag h a i fth'

ich had beenrmm__..__ anticipated ..hen
*the 
 project was undertaken never materialized.
 

1/Established by AID loan L-023, M4unicipalI Devrelopment 
 'r: 
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I.C. 'Accomplishme~nt of Pnet..... 

Because of the difficulties describel1 above,.hprjchahd 
Slimited impact on propert~y taxes.prjchsha 

The data- Show the following proper'ty ta:x collections: 

1961 0.114,200,000
 
2_7T7,0 (reflec2ts first reconciliation)

1967 33,797,000 (25f,1 surcharge)
1968 33,1614,000)
1969 32,820,000) reconciliation "bottleneck"
 
1970 36,000,000)
 
1971 46,ooo,ooo (reflecting five quarterly billings plus
 

work of A =:: ctrative Collection Dept.)>
1972 N/A ies'peir~~j'indicate a decline 

reflecting in part advanced payments in 
late 1971 ..
which would normally have been
 
made in 197f2)
 

* 
 As of August 1971, th(, accumulative addition since the beinning of the
 program i~n increased value to '-hp tax rolls was .estimated to total
" 

' 4;{{k ;, ' ": ?,' :": 3 k ' " ., , 7 .%,: ;.- :" '
q; .Q ::G - ,'. ,-" " ": , . -, ! :.".' >".h < ,''':.: L - ' ' k - : .: i
$173 million. Because . ? -.'hh-LY-; ? t"'.'' 5< .G'"!. ' L '' - 75c:i' .,- , .J"tl-.rate of 

' 

tax is low, the additional tax yield
was about *750,ooo per year. Delinquent billings were estimated to be 
over 10,000 in number an,] rising.

h 
 .
 
. F: /< < ; -,' !$' $'3; :'< :t: : ~:, k' -," £' .',
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With responsibility for implementation-,:s.U of the/: fiscal" cadastre.. ncw in,


*the Tax Office, little if any use of the data is being mide by other 
*government agencies.. However, mapping and cadastra work co'ntinue-

the National Geographic Institute..(IGN) isworking with both the
Municipal Development and Trainin~g Institute '(IFAI1) and the Land and. 
Colonization Institute (I1C0)--in newactivities essentially outside
 
the geographic area of the L-01l project: 
 the IGN is working with~ 
IFA14 in assisting municipalities in the implementation of new fiscal 

cadstrs;and the IGN is working with ITCO i htgrammetric and

cadastral work~in. support of the Land Tenur~e Project of the AgriculturalSector Loan (L-022). 
Afinal note in this connection concerns, proposals for rfr/ the 

agrarian taxation structure in general, presented in a study: undertaken
in 1972, under the aegis of the earlier mentioned AID-qupported LawProject. Decisions on reform of land taxation'still lie in'the future. 

1Robert C. Wells, Rural LandTaxation inCosta Rica, A Legal and. 
EconmicAnaysis(Cota ica,197), p.7. (Ei.[Fdata hwC3-milo 

for,1971 and 'an estimated C-37-5 million for 1972.) 

2
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.,.Panama: 
 C:d"stral, Survey and Nlatural Resources 

, Tax AdministrationEaluation and 

Loan No.: 
 L-007 and L-007/A
 

Amount: $2,730,000 (amended total)
 
,Date O Loan: 
 August 6, 1964 (Agreement signed)
 

Amendment No. 1: 
 September 26, 


Terminal Disbursement Date: 
 May 31, 1971 (Revised" 
Disbursed: , 2 627,517 ( 
NOTE: 
 The evaluation in Panama was carried out under.certain 7,imitations,

being based exclusively on reading of AID :,iission files and discussions
 
with Mission staff and without access to Panamanian officials.
 
A. Purpose.
 

The stated purpose of the loan %as "to establish a basis for orderly
land settlement, improved land use, land title registration, an evalu
ation of natural resources, estab-mlient oflan equitable and efficient 
rural land tax system, and othcr agricultural and land 

- It 
reform measures 

This purpose was to be accomiplished throu h the following activities:
 

' (a) the survey and study of present land use and natural resources
 
capability, including collection and study of data with respect

to soil capabilityand fertility, groundwater, drainage, erosion',
 
geomorphology, geology, and economic and locational factors
 

, bearing on land utilization and valuation; .
 

(b) 
a rural cadastral survey including definition and mapping of
 
property boundaries and land owmership, development of land
 
valuation formulae, and the assessment of rural land values;
 

(c) the cataloging, collation and analysis of data collected in 
the foregoing surveys anda'of existing data, and establishment
 
of a land capability classification system;
 

(d)training of technical personnel to carry out the Project and
 
to maintain and continue the surveys on completion of the
 
Project;
 

(e) assistance to the %linistry of Finance in improving the adminis
. tration and organization of rural P?operty taxation;
 

(f) procurement of equipment and supplies for the foregoing purposes,
 

Ian
 

'a(g)/i<::":'.+such other Activities to which the Borrower and AI.D-
a,' :!::!:.; v:i+ :agiree :i~n iwriting!. i+. : )+/./ . +-. may' 

:,Y ) : a :Y
:+f: V.i '
 
'' 
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 ',a : a ' ' ' ''':
 



B. Implementation 
. 

Project operatiors began December 1. 194wt ehial assistance 
provided under a loan-financed contract with a consortium of three
 

'U.S. firms. The survey w unCcntratcd in the metr -politanregion
of Panama (except for the Panama City and Colon urban areas), theCentral Region and the Chiriqui Reiion--about 35,000 square kilometers
(13,500 square miles) 
or 46% of the national territoy. Together,
these areas contain abo.Qv 90ruaof the rural population and the greatest
agricultra. activity. 
 (It was anticic.,ted that upon comletioh of the
rural cadastral program, a sinmlsr tru- mapping and tax appraisal 
program, covering at least the 
r.ajor cities, would be undertaken.)
 

The original work plan of property identification and valuation wasbased on a volur.e of 90,000 rural properties as indicated by the 193census data. In 19:il"--.-.when the propertiesi97, n0O : of in several
districts had bee-n identI.fied, i was found that actual numbers varid
greatly from the recorded census data. 
On the basis of the data gathered,
it was estimated that the rural properties in the project area totaled
120,000, or approximately one-third more than originally projected.
Based on the discovery of approximately 30,000 additional properties
to be surveyed and evaluated, plus a need to refine certain data of
the national resourcer survey, th-e AID loan was 
amended on September 26,
1968 to provide for an inc-rease of '!330,000 to th original and an 
extension of two years.
 

Also, in early 1969, a property ta. administration component was added to the.consultants' contract. to establish a methodology for integrating

the new rural property maps, 
 operty records and valuations, generated

by the rural cadastre, into the existing property tax system.
 
The project involved, in various times and places, some 300sPanamanians
and~~~-pacs 
 sOl 300one .. ..
Panamanian....-
and 40 personnel from the U.S. Overall.responsibility for the project
within the Panananian Governmeit was assigned to the IAgrarian Reform
Conmmission (Comisibn de Reforma ,graria); additionally the Planning
Office and agencies of the Ministries of Agriculture and Finance coop
erated in the Cadastral proj~ct. 

The Consultants "CATAPAN" consisted of 
a joint venture of three U.S.consulting firms. 
 The sponsor and manager of the CATAPALN consortium
had been responsible for producing the General Work Plan in 1963, which 
was the principal document by which the Government 6f Panama (GOP) reaouested 
~and received USAID financin6 for the, project, and also was in charge oll-producing the 1964 Detailed Work Plan.
 

The study produced at the completion of the project supplemented more 1*lthan 5,000 separate maps, covering a project area of more than 3,600,000* hectares from the standpoints of some ''fifteen distinct technical 
" 

I 
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components The consultants' final report indicated that 
 a- a result 
of-the-'loant aictivity,_ the -pr-o'jct area--i's -c"o-vere,--d- -by-a--mass of' basic
terrain, natural resources, and ownership data that is probably
unparalleled in any other country ,exceptin some restricted areas of 
the United States, England and Germany."
 

Information about maintenance of the cadastre is very fragmentary. An
internal AID memorandum of August 1969 reports that during the courseofthe project no proviii"c,- s a i if o, . ..f h po t nP p i a m f.r keeping the property inventory 
up to date, but that eifortJ%\,ere under way to keep the inventory of 
titled properties current and that this should not be a problem in the 
future. However, the untitled properties, which comprised some 75% of
 
the total number of rural properties, presented an as yet unsolved
 
maintenance problem. It was anticipated, however, that the new law

permitting the issuance of valid titles on the basis of controlled
 
photo-map description (map ntumber-parcel number) would contribute to

the acceleration of titling and thereby help reduce and ultimately

eliminate the problem of untitled properties. It was also observed
 
that the Fiscal Cadasbre Office was sufficiently well organized and the

staff sufficiently well trained that it could not only finish the work
 
remaining to be done to complete 
the cadastre without further outside 
technical assistance, but should also be able to develop and carry out 
a successful cadastral maintenance proCram on its o..,n. With respect
 
to uiban cadastral . mv-Jor codastral survcy assessing real 
property values for Pana.ra City and Colon was ccmpleted in 1970. 

C. Accompolishment of Project Goals 
1. Agrarian Reform - The rural cadastre was designed to produce a
 

register of rural property ownership, establish the valuation on each
 
property and provide the additional identification data and property
 
maps required to accelerate the land titling process as well as to
 
facilitate the implementation of an equitable and efficient rural
 
property tax program.
 

a. 
Land Tiling - The loan completion review and report of 
January 1972 estimates that, based on project activities, over 
125,000 acres of afgricultura. lands previously under unknown or ill-defined tenure status had been teturned to the public
 
domain for more productive use. Land title registration has
been nominal, however. Although the rate at which titles to
 
land were being issued by the Agrarian Reform Cununission rose
 
threefold in the years from 1969 to 1972 compared to the
 
annual rate of the preceding six years, only about 2,000 new
 
titles have becn issued in each of the last two full years.
 

.- ",
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It has bcen estimated that at this rate, it would take 35 
years to catch up with the apparent 1970 backlog. The GOP's 
current rural developmcntrtc-y,however, seems to plac

f(lithemphasis on group settlementsarrangements as yet unclear), plans for ultimate tenurerather than facilitating indi~vidual titlings for the small farmer.
 

b. 
Rural Land Tax System - hrsuant to Subsection 3.1(h) of'
the Loan Agreement, "tn, UOP in 1964 submitted a plan and 
schedule of proposed ta:,ation and property registation
improvements to be effected. 
Although revisions in property

tax legislation were achieved in the fall of 1964, the pro
posed major reorganization of the rural land tax collection
 
and enfolrcement division .as not effectcd and only minor
administrative changes took place. Further legislative and
administrative changes needed to improve significantly the
 
property ta, and property registration programs were subse
quently put off in view of pending national elections in 168.
At the time of its cirpletion in 1971, the cadastre had 
revalued most rural,icperties. At that time, also, the
project consultant made recommendations regarding land tax
reform. Howevor, no legal or administrative action has yet 

'x 

been taken to implement a reform of the land tax system.
Because of the GO!'s decision to continue applying an auto
matic valuation of J/30 per hectare to all rural land, the
valuation of rural properties has had virtually no impact on
 
the rural. property tax. 

2. Natural Resources Inventory Data - The natural resources
 
survey was designed to indicate the agricultural, water, and mineral
potential as well as the complementary data 
required for the valuation
process'. The initial components included soils, 
land use, surface
 
geology and a groundwater survey with the subsequent addition of con
struction materials and fertilizer/non-metallic components.
 

The natural resources studies generated by the loan project reportedly
have been utilized by the National Planning Office and, in connection 

with land settlement and titling activities, by the Ministry of


* 
 Agriculture and the Agrarian lieform Ccnmmission. They are known to

have been drawn on in the recently completed Agriculture Sector Study,
conducted under the aegis of the Sector Study 'ommission of the
 
National Planning Office.
 

There is less encouragingC information, however, about the current use
of the data in the computerized cadastral register. Reportedly,
 

I 
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owing to 
no use is 

lack of liaison with the 
being made of this data, 

agriculture and planning authorities, 
and the cadastral administration 

* 
does not feel that it has access to Ministry of Finance computer time 
for other than tax purposes. 

. 

: 

* 

: In sum, then, with respect to ,,.complishment of project goals, the 
loan has not brought about the implementation of an equitable and 
efficient rural property ta: program and the reorganization of the 
system of property title registration; and there are only indefinite 
and generalized indications that the natural resources inventory data 
are being utilized. 

iU-% 
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SNcaragua . Tax Tprovement and Nattural Resources 

a .Loan No.: 

Amount: $5,J,\ ,QQ 

Date of Loan: Feb,'u'-try 28, 1966 (Agreement signed) 

Amendment No. 1: Augu -7, 1970 

Terminal Disbursement Date: 4arz'h 31, 1972 

Disbursed: 
 $5,397,000
 

A. Purpose
 

The purpose of the loan -.
,'s to assist the Government of Nicaragua (GOMr)in "carrying out a project which .,as the three-year accelerated portion
of a ten ycar prograi. to evaluate natural resources and establish a basis
for orderly land settlement, improve land use, land title registration 
and the identification of ot)hoer development projects and programs in thefields of agricvlture, indu.try and land refon, and to improve the tax 
system related to property taxes . 

This purpose was to be accomplished through: 

(a) an integrated natural resources survey including studies of
geology and geoimorphology, soils, present land use, forestry

and ecology, rani7, capability, meteorology and climatology,

ground water, suri'ace water and other factors bearingS1on land
 
utilization and valuation;
 

(b) the development of a land capability classification system;
 

(c) acceleration of basic mapping and special purpose large scale
 
mapping;
 

(d) creation of effective property tax administration and collection
 
capability;
 

(e) delineation of urban and rural properties; development of'
 
property ownership maps and property identification numbering 
-

system including map indices; development of'modern mass appraisal
 

, capabilities along -withthe appraisal of urban and rural proper
ties and the plotting of land valuations on a set of land
 

:. valuation maps: of fan
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 n-of -thc-forgoing-data;-

(g) 	 construction of two buildings to house the Geologic and 
Cartographic departments; 

(h) training of technical and manageraipersonnel to carry out 
the Project and to maintain ,rd continue the surveys for the 
completion of the Program; 

(i) procurement of equipment and supplies to carry out the Project;
 
and
 

(j) 	 such other Activities to which the Borrower and A.I.D. may 
agree in writing. 

B. 	Implementation
 

The 	Capital Assistance Paper established the basic goals of completion

of all activities over 3,000 square ki.ometers of the Pacific Area,
estimated to contain 200,000 properties. The original Detailed Work
Plan set as goals the 35,000 square kilometer area for natural resource
studies and 40,000 square kilometers for property mapping and valuation

of an estimated 270,000 properties, 50 urban, 50 raral during a three
 
year operations periul . The final Detailed Work Plan, as amended, set
 as goals the 35,000 square kilometer arca for natural resources studies

and the property mapping 
 and 	 valuation of all urban properties within
the 	35,000 square kilometer area estimated at 100,000 properties and
the 	property mapping and valuation of 62,500 rural properties in an 
area of 25,000 square ,iomier during a period of three years and nine 
months.
 

Responsibility_,for organizing, directing, coordinating and supervising
the 	execution of all activities of the overall Cadastral Program (i.e.

the 	GON'Is ten year Program ) was with the Executive Director's Office,
established as a separate agency under tho Ministry of Economy. 

The 	Executive Director was assisted by 
a joint venture consisting
of Development and Resources Corporation and Clapp and Mayne, Inc., 
as

Executive Advisors to the Project; 
the Executive Advisors were respon
sible for preparation of thic 
Detailed Work Plan and Valuation Manuals
during the pre-imp]emntuLion stag,;, and fur 	,xpert advi,,e and evaluation 
during the implementhtion and operations phases of the Project. The
 
Operations Consultant Group, consisting of 
 a joint venture made up of
Parsons Corporation, International Aero Service and Marshall and Stevens

Inc., provided expert consulting for carrying out the work of each of
 
the activities of the Project.
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estimated 737 GON personnel at the peak of the Project.there were inputs to the overall Program Additionally,from a German Technicalthe Inter-American Geodetic Survey, the Central American Bank for 
Mission, 

Economic Integration (CABEI)and the Uzi. Coordination of activities
 
and maintenance of 
a balanced approach to an integrated program was,
therefore, extremely difficult.
 

At the completion of the Project, the GOR had substantially completed
the requirements of the Project as 
set forth in the Loan Agreement and
the Detailed Work Plan/ ln, 
 at the same time, created a cadre of trained
technicians to carry out the work in the rest of the country.
 

At Project completion, tho data indicated that 175,000 properties hadbeen delivered froa the mapping activity to the property valuationactivity and that 
.54,000 properties had been valuated. 
At the same
time, only 63,000 property z'.m-rhiis had been verified and only 52,000properties had been forwarded to the Tax Collection ffice. Moreover,of the 52,000 properties for'ardei, only 36,000 had been processed on
to the tax rolls. 
 Procedural chances to remedy thp inefficient processes being used to verify property owmership had been recommended.
 

By the conclusion of the Project, the natural resoiar s inventory component of the loan had prodiced v.luablQ. data, ccsllect:,d over thedeveloped area of 35,000 s-uare kilometers of Pacificthe Coast;integrated analysis of thiese data had been initiated, and the data w"et
being disseminated. 
Also, a channel had been established by law whereby
the analyzed data and recommendati:.ns for implementation of identifieddevelopment projects and prrorra:r.is are beto considered by the GOW,'s
planning officials.
 

The Cadastral Office is continuing, its .or: of surveying the entireProgram area. However, the pace cf imple:centation has been slowed byinsufficient government budgetary appropriations and the loss of trainedstaff to the higher salaried private sectcr. 

C. Accomplishment of Project Goals 

Any assessment of the impact of the AID loan on land reform, tax reform
and utilization of natural rcsources data must into thetake account emergency nature of the GON's planning -programof 1973, resulting from
the earthquake and drou-ht suffe;ed in 1972. The full extent to whichProject goals are accomplished w;.ill have to await effective completion
of the overall Cadastial Prgrcam by the GON, the utilization by officialV.and private groups of the data produced by the Cadastral Su'ey, and 

-h 
. .
 . .Sur
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further evidence of Government performancc in titling and taxation.
 
-i " Nevertheless, there are som(, indications of the Project's accomplish

ments. 

* 
1. Agrarian Reform - Determining tho impact of L-012 on agrarianreform activities is difficult, since murh of th current program of.

the Agrarian Institute of' Nicaragua (IAN)--the agency established in
1964 with responsibility for land titles, settlement, rural training,
land expropriation and davelopment of naw areas--is being undertaken 
outside of the loan proj-ict area. Jkwx.ever, to the extent that the land 

. 
current titling and iolon:i.zation activities are drawing on a Calastral
office capability which has bern strengthened by the AID project,
L-012 can be con.sidred t, have mad=.- a contribution. It is also knoonthat the agricultural sact.o- analysis, currently iuner way, has drawn
heavily on the natural r11 02CeS inventory produced by the AID loan 
(see below). 

2. Tax Inpraovert n'- Th, in-reased num!b._r of pr.p-...ry taxpayers
and incr ased va]u_ i- rm2u]tin ; fr-om the Cadastx'al Project are 
credited (along witth morc vigorous ta.: collection procedures, as wellas the impo3ition _f a n... salesl t).. ith conribntng to the improved
overall Central Governn,::l revonue picture in 1970. Gains in property
tax ,ollections were also re i,.. n 1971 and 1972; at the. sai,),'time,
according to the estimate in the loan completion report, the tax potential
of the properties mapped as of mid-1972 amounted to $16 million, or aboutthree times the amount octually collected that year. It was anticipated
at that time that procedural changes to be implemented in 1972 would
increase the efficiency of the operations and result in increased reve
nues in the future. As a consequence of the earthquaklze disaster, real 
estate taxes will experience a major reduction in 1973.--preliminary
estimates through September indicate more than a 15% decline over 1972 
levels. 

n 

* 

S* 

The Project's contributions to tax improvement may still lie.in thefuture. Most inmediately, it is believed that the Project's valuation 
activity in Managua may play an important role in any indemnification 
program undertaken by the Government in the reconstruction of Managua.For the longer range, there are implications for the Cadastral Project
in new proposals for fiscal refo " 3c' as have been advanced by theAdvisory Center of the Centra2/InsMu'l of Business Aministration 
(INCAE). Among the Center's recomnmendations is one calling for increased 
property taxes; the Center has also recowmnended certain administrative 
measures, including a change in th, nature of the property tax to in rem
instead of in personam. Additionally, the Center is giving increasing 
attention to isucs concerned with the strengthening of local govern-ments, including local ta:-ing authority. This may give some impetus to
the activity cntemplated in the Covenant, Section 6.5 of the Loan Agree
mont which had to do) with restructuring the municipal tax4 system. 

Si 
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3< Natu.ral Resoiuces Inventcr'- - One Loan Covenant (Section 6.9)
'provides for 
use of data for dev1iement projects. As mentioned 
earlier, under the Project a chamel was established by law wherebythe analyzed data and recorucndatiznz for implementation of identified
development projects and programs "'re to be considered by the GON's

planning officials. At the Project's conclusion, the analysis and
recommendations Of one region had been completed and were ready for
presentation. The disposition of th.,' first report is not known; however,

because of the restructurinr of th- C;i' s institutional framework fordevelopment planning (consequent toi the earthquake disaster), new pro
cedures will have to be established for considering future projects
identified on the basis of Project data.
evidence of continuing demand for the data.In the meantime, there is
period ban3s, consulting firms, During the operationaldrilling companies, international 

agencies, local inductries, nrtlorl dev ._o'men agencies and others 
requested informati-n on soils, lad use, hydrogeoloy, geology, lan 
values, surface .ater, climatology. More ".ecently, as mentioned above.
the data served the Auricultuire Sector Analysis and also were drawn on
in the AID-financed "Feacibility Studies and Surveys". Future use ofthe data is anticipatecd whcn an OAS Regional Development Program gats
under way, sometim.-- in 19711. 

N- . . . , 
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SGuatemala: 
 Property ThxL Development Loan I and II 

Amount: 	 $2,200,000 

Date 	 of Loan:' July 10, 1967 (Agreement signed) 'L 

Terminal Disbursement Date: Septembcr '30,1973 (revised)
 

Disbursed: 	 $2,2.86,000
 

II. Loan No.: L-023
 

Amount: $1,250,000
 

Date 	of Loan: February 28, 1973 (Agreement signed)
 

Terminal Disbursement Date: December 31, 1976
 

A. 	Thrpose
 

The primary> purpose of L-014 (Py .se I) was to achieve an "increase
 
in property tax revenue 
of the GOG,hrougli modecrnization of'the tax bsse
 
(property identification and appraisal) .and improvement of tax 
-colIet'ons
through increased public acueptanc- and more officient enforcement. The,
 
next most important objective of the project was the developm.ent within
 
the 	Internal Revenue Service of the capability to continue the program 
 -

after completion of the project. 
Another objective was the establishment

of a m.dern property identification system to replace the obsolete land
 
registry system and to serve as'the base for a formal legal cadastre."
 

The pur.pose of L-O1 was to be achieved through (1) the mapping and
 
appraisal for property tax collecton o the project area which covered
approximately l2,000.square-kilomr:ters onthe south coast :and twenty-
seven urban centers and (2)' improvement of property tax assessment and 

. .. 

, A
collections. NN 

The 	purpose of L-023 (Phase II) was to solidify the institutional process

established in the first loan extend the system over
and 	 to a' broader 

A geogr'aphic area. 

B. Implementation
 

Project funds were apportioned two GOG agencies: The .Natinal
.btween
,Geographic Institute (IGIO-of the Ministry of Comuniations 
 WnPulc
 
''
 Works, and the'Internal,Revenue' Service, a department of the Ministry ofI 

~A~ Governent of' Guat'emaa( GT '~<~I~~ 

4 



Finance. The activities of these two agencies wer ' 
Scoordinated and 

supervi ed by a Project Administrator and assisted by a consulnting 

group (the J. L.JcbCoI.. 

_____ lhogh -c~consid ere-tat-71-.band-go.r ut wti i 
limited s6'>pe t a niecessary to follow up t'he loan with a second. 
phase loan, L-023, in order to solidifyth institutional process of 
cadastral surv'eying, tax assessment, tax notificatior-and tax 'col~lecto

adto extend the sytminto the Dcpairtinent of Gi-eaaandceti 
,Areas of South coast Departments- not covored by Phas 

The first phase had provided for cadastral records of taxable properties 
based on cartographic feasibility and not according to fiscal require
ments. It covered a swath of the more prusperous southern section of,-, 
the country without regard t.o p itical divisions and thus did not pro
vide cadastrai rccords for all 16ropertios in any one Department the 
political subdivision for taxin[r units. This created a major problem
because -withoutthe cadastral rco'rds for an entire Department, the 

- 4 

records must be tax implomentd 
basis in order to rEgister them 

on a property-by- property substitution 
into the obsolete tax list. called the 

. 
-: 

"Matricula". " : . 7. 

The tax office, using manua] methods, encountered serious difficultles 
in register.'ng the vast amount of new records that were furiished to_ it 
by the cadastral project. 
for any one of the Departments to 

this situation, it was not possible
institute an overall reform. Phase I! 

will correct this deficiency by photo-mapping an additional 8,000 square 

- j. 
kilometers, containing an estimated 230,000 properties. with the com-
pletion of both phases, the new,. record system will cover up to 90&% of 

: 77 

.the property tax base 
the first phase. 

of the coutry as compared to the 2. covered by -, 

The new loan will provide for the completion of the implementation and 
administrative stapes for the cadastre records that were developed under 
the original project through notifications and inscriptions, and as 
political units are completed, through billing. *As Departmental areas 
are completed, a total cadastre record system will be subsitutedtin 
place of the outdated matricula presently in use ' 

7 

Under Phase II,a property tax system willbe designed to be computerized 
74by arrangement eith the Ministry of F'inance, including the functions of 

calculating property assessmen'ts, filinF recirds on tape, prprn a,
b s ad oanddelnquency accounts. The loanwill 

also provide for a specia] s~tudy to determine the7 need, if an~y, for 
legislative reform as the new:cadastral record system is applied to the 

-

* 
Departments.L~ And, finally, under, the loan, provision i.-, i:ade to fu~rnish' 
the cadastral' record listings and property maps to various lclmunicipal~ 
governments having the authority to levy local property taxes, as well 
as to furnish advice -and ass is 
property tax administrat 1on. -

' olocal 
-

municipal governments in 
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TAccomplishm nt 'f ' Project Goa
 
1.> Property Tax Improve ment 
 - t' 1 the cadastral r6crds dare'_______ 

competedfor~an' ntir it is expected' that tii6'9)of. ihs-siita1&w -'ed by the end 'of:March 1974),be 

implementation c'ontirjuc '6n 
 K) -cl1tral records under the 

oriinl PojctPlan,'that~ 'n n individual basis uing a~special computer pro~an desirr. for that purpose. Even under
these circumstances, t,,x' 
rever ,- 'rformance has improved: accordingto the latest data available, :pYr4K)-.rty tax collectidas for'the entire rcountry (based 'on the new recosi-) for the first ten months of 

193amounted to about 4 oi116 compared,,.with $5.4 million formilh 

the comparable ten-montl period in 1972. 
 These datareflect approx
mately 15,000 new::accifnts (ins,&.ribed4 Iin .e bi-ingsystem
representing incr..as.s 1, 

.a.u. In. . rOu Y $75.6 million., At the . ..prevailing 
 rate this base increase c- 75..6.million is estimated 
to generate -350,000 a yrear in aliditional revenue. It 'isalsoestimated that curre4 
c 1leCtions represent about 
ne h1alf of
 
potential revenues. 
 .
 

Expectations are 
for rather slenificant prcgress in Improving the
taxzystem and revenue -:ithin t..y:-years, by ,giving:niediate priority

to rrin'-'in th. 4ii,:a11ty: 
 ut ::~. (w'.hich roprcenzts anest~ ato 80- of the rrevenue pr!.iua'ing 'pr0peries'in- theent 

-Although2. Titling improve-s titling vas not the primiary goal of'the Project, it was exected that the "roject iould indirectly 'ontribute to the establishment of a modern property identification 
system. In furtherance: of this expectation, the'p 'oectis providingcadastral maps and computerized listings to the Property Registry 

.:.::-:. nments.... :,.!#:? gove having the ,auth~orit y to ! axoe't local.ii•;IeV: e s,? forsetofaly persoAd Cadastral :!.¢ ':ne addition to rlvadn GGaproertymasyst e informed'ofrthe avrilry, me 
''' :•toact as an i itial stare in timprovements.7te rofedata~ fnshinvel' cadastralgrovertscaCd)hain the c~oribut 

A 

ipaty to deveylolmenicplannn
rne r stinstadorl 'et a~ otevriul txs o o 
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PART 1_
 

IS IT WORTHWIILE?
 

Half the urban population in developing countries lives in slums and
unplanned settlements. 
 In these settlements not
but many of the 
only is shelter inadequate
basic necessities and desirable conveniences are lacking.
Clean water 
is available to 
only some of the residents.
disposal of Facilities for 
the
human waste are even scarcer. Education, health 
care and
recreation facilities are grossly inadequate.


million people in Africa, AsJa, and 
It is estimated that some 400
 

Their numbers are swelled 
Latin America live under such conditions.
by additional millions every year.
settlements Although theseare -iituated in the middle

and well-managed or at the edge of sophisticatedcities--Bombay, Buenos Aires,City, Nairobi Calcutta, Manila,and eoul, to name Mexicobut a few--little is known about
still need to 'hem.
be discovered They
in the

inhabitants and 

sense that information ,bout the
their surroundings has
prepared, plans for development 
to be collected and documented, mapsfonnulated.and live The inhabitants,in the city,, have no though they workrecognized

since their dwelling-s 
and accessible residential address,are illegal, and

else. It be 
the land they occupy belongs to someonewould helpful to know who livesTha.' then is the purpose 

where and what belongs to whom.of house and plot registration.register household and It Is to survey andplot characteristics. 

a useful i-asis The resulting information forms
for planning and designing slum upgrading projects, improving
delivery of municipal services, and granting proper titles to 
houseowners.
 

Registration information can 
therefore be useful to
agencies and 
individuals. a variety of
Among the primary or major users are metropolitan
governments, municipalities, provincial and
goverunent state governments, and centralministries and departments.

tion information, and 

The types of agency using registrathe use to which it is put, 
are summarized
Utility companies supplying urban services such as 
in Table 1.
 

water, power, and telephones make use of registration information in distributing their product and
invoicing the 
consumer: 
 water or electricity is 
supplied to
address whose occupants must a specific

pay for 
the services rendered.
from door to door is Delivering mail
easier for the postman if 
each house has a specific
number 
on a named street or block.
 

The secondary or minor users of registration data would include
private commercial 
agencies, businesses and 
professionals.
marketing of For instance, the
a new product is 
facilitated 
by the presence of comprehensive
data on ownership and occupancy of dwellings in
improved a neighborhood, and by the
access 
to individual 

system. 

families resulting from an efficient address
Property identification makes real
execute, so estate transactions easier
that not to
only do the plot 
owners benefit but
tries such associated indusas 
estate agents, lawyers and financiers
from the results of 
are likely to benefit
a registration effort.
and informal suppliers will find the improved 

A whole spectrum of small-scale
 
system an asset 

access and house identification
to 
their day-to-day operations;
door-to-door salesmen, ambulance drivers, 
for instance taxi-drivers,
 

rent collectors, bailiffs, community
nurses, midwives and drivers of delivery vans.
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woo 1:$ OJtTable PLO' .RECISTRATION USES BY VARIOUS AGENCIES 

C W *.-ih $ t . .H . 

" 
 r Ca. -
 Q)- 4-Q 
6c " Q)- U) 4 -- .M P)IU 

> q .4 0. cc 

ensuses --
- -- Z. . . 
P o r T aie r U 0 

.r4( $- 4 C~ ~ .. -H a) 

> ~ 0-c *H'Deuer 1-4e Se vi :303r-lt 

.e. . L U 

0 M (0 U . 
. 4 A. 

General Urban Administration 
 0 0 - 'IV- -Delivery of Social Services 
 0 0 0 0 - - XHealth Services Delivery 
 0 0 0 0 - -Censuses 

-
Cost Recovery 

- 

0 0 X X 0 -Property Taxation 0 0 - X -

-

House Improvement Loans - -

X K -  - X - -Forward Planning 
 0 0 X X 0  - -Land Acquisition 
 X X X X X  - -Land Use Analysis 
 X X X . .
 . .
 .
Household Surveys for 
Socioeconomic
 
& Iransportation Planning 
 X X


GrantIng Property Titles 
- X 
 -

0 0  0 - -

Monitoring, Evaluation & Impact


Analyses 

X X  - - -Market ing 

.- X 0  -Political Organization 

.
 .
 . . . 0
.
 

Civing the 11ouse a Specific Address 


& Identity 
- .-.. 

Property Transactions 0 
X X X 0  - - 0 

Note: 0 = major use; 
X = minor use.
 

Each of the users mentioned above would have his 
own objectives and
requirements. Therefore the 
type of information to 
be collected and recorded
will depend on 
who is going to use it and 
for what purpose. 
Whereas a planning
authority would want only physical and 
qualitative data portraying broad
patterns and 
trends on which forecasts for the 
future would be prepared, a
land administration department would be more 
Interested in precise details of
ownership, tenure and physical boundaries. 
 The water and electricity supply
authorities would 
be interested in 
the plot number, location and name and
address of 
the consumer. In upgrading projects it 
is important that bona fide
residents and original 
structures 
are inventoried 

and 

before project implementation,
a census executed at 
the right time can 
solve a lot of problems later when
it comes to demolition, resettlement, and granting of 
title. 
 In most cases
the 
user is merely interested in where a certain household lives. 
 Which means
that the identity of the 
plot and family or families living on it 
are the
basic components of a registration system.
 

The requirements of an appropriate registration system in relation
to the expectations of various 
users are discussed in the following sections.
 

/ 
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PART 2 

PUTTING RESOURCES TOGETHER 

A. Requirements of 
anAjpropriate Registration System 

Whereas the basic objecLive of house and plot registration is
record household and toproperty information 
maps, the 

in the form of registers, rolls anddetailed cont ,nt1 these documents 
which they are to 

wi I I depend on the purpose forhe utsed. The ultimate aim and 
desired result
tate economic , social and 
is to facilipoli t ical transactions in 

for 
the community. 1/ Thereis 
no point exampie in in'stalling 
a complex computerized information
system in a small rIunic i aIi ty wi thut staff to operate itpopulace will have 

and where the localacess to the information. At the same time short-termrequirements specific L" A iarticulJar project, e.g. squitter upgradinga

project, may he initiallyi paramount but they should not he allowed toprejudice long:-term , t"hl t ivev . 

For a registration system 
to meet community needs 
It must satisfy
the following requirements: 

(a) Local relevance: 
 content, format and presentation shouldfollow' local 
customt and 
tradition. 
 Cire should be exercised in thew us" 
of words such as plot, lot, site, house 
and structure, since they htave differ ent m-,Inai gs indiffer ut 
counLries. 
 Tihu use of m tsgrinl units, v..
 
acre or hectare has 
to he local Iv,rele(vaint rath,.r 
than in
accordance with in
iternaLional 
I;pract ice. Dkscript ionits
properties where of

given should pay due respect of people's
homes: it would be wrong to doscri be a louse as a ":ut" 
or -shanty- just because it is built of inexpensive or
 
traditional materials.
 

(b) Ease of 
execution and administration: 
 feasibility

of a new system needs 
to be carefully evaluated 
especially

as regards the tine and 
resources 
needed to install it.
It is 
tempting, while conducting a household survey, 
to
collect as 
much information as 
)ossible. 
But this tempta-tion must 
be resisted since superfluous data will 
not only
cause unnecessary expense, but 
 it will also increase the
likelihood of 
inaccuracies in the 
final presentation.

And inaccuracies in some documents, e.g. 
tax rolLs may
have legal import and expensive consequences. Complex,
detailed maps may need 
to be printed in several colors,
a process not available in 
some developing countries.
 

1/ These transactions can 
he divided into: (a) Deliveries (water,
electricity, mail, passengers); 
(b) Collections (refuse, sewerage,
rent, taxes, sick persons); 
and (c) Transfers and 
Exchange (property

sales, political participation).
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(c) 	Use of available skills: the process of collecting

information and documeating it should consume as little 
as possible of scarce professional manpower. Generally, 
emphasis should be placed on designing and implementing 
a simple system that can be easily executed by skilled 
and semi-skilled staff with the minimum of supervision.
 
Planning and engineering udepartments in medium-size and 
large municipalities, and of course in central government 
ministries, would have their own social interviewers, 
planning technic ia;, su:rveyors and valuaLion assistants. 
With proper guidance such staff are capable of doing the 
necessary field surveys and documentation. Additional 
temporary staff could he hired if necssary. The use of 
consultants should be tle last resort after attempts to 
find adequate in-house staff have fiiled. The two case
studies presented at the end of this manual show how con
sult in/g firms were used; in one case (Dar es Salaam) to 
carry out the whole registration exercise including field 
surveys, i nLerviews, maps and registers, and in the other 
(Manila) radastril surveys and deed plans unly. In both 
cases it was not so much the lack of in-liouse skills that 
led t) the e nplo,,L. t nf consultinog firms but tlie shortage 
of staff and the urgency in whicli tihat particular task 
had to be done within the context of project implementation. 

(d) 	 Simplicity: by simplicity we mean brevity, precision 
and comprehiens ibility. A simple information system may 
be dilficult to design initially, but it is less 
expensive to install and use in the long run. Experts 
and layvmen 'ai use it. Silip icity is a" esse nt ial 
requirem,-nt fur the final product and for the process 
itself; field questionnaires and survey equipment should 
be as simple as possible. There have been cases where 
complex survey equipment has frightened the residents of 
unplanned settlements, with catastrophic consequences 
for the surveyor. 1/ 

For fiscal and estate management functions, the only informa
tion needed would be plot identification, name and address of 
the owner, plot, house, or area, and use and assessment of 
land rent due. For town planning purposes more detailed 
information on the plot and its occupants may be needed, 
e.g. 	on soil conditions, drainage, availability of services,
 
household size, number of rooms, floor area, household 
income, employment, place of work, and car ownership (quite 
relevant in some uncontrolled settlements). It is seldom 

1/ 	 A surveyor was recently beaten to death by residents in an East African 
slum because the people mistook his theodolite for an instrument that 
sucks human blood for consumption by a mythical religious sect. 
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possible, however, unless 
a computerized system is used, to
 
have a combined register suitable for all functions. It may

be desirable therefore to have 
a simple register and, if
 
deemed necesssary, a set 
of maps for day-to-day managerial
 
purposes and a more complex data file 
to be used by
planners as an when required, which should not be often.
 

Another differentiation could occur on a geographical basis
in that a simple register and dossier of maps may be 
adequate for a homogenous unplanned residential area but a 
more sophisticated set of documents would be required for 
those parts of the central business district where there is 
a mixture of the more formal commercial development with
 
settlement by squatters, 
a situation to be found in cities
 
such as Addis Ababa or Lagos. 

(e) Ac.curac-yand reliability: in official documents accuracy is
essential. Precision must be paid for, although for some 
purposes a Ihigh degree of accuracy is unnecessary. For 
example, maps and plans used for fiscal purposes need not 
be as accurate as those used for granting title deeds.
Whereas a valuer (appraiser) can use plans, or even prepare
his own, based on approximate measurements taken with a linen 
tape, a deed plan must be prepared with a high degree of 
accuracy, with an acceptable margin of error. on the other 
hand the tax collector will need precise details of plot
particulars and owner's name and address. That register or 
roll must be error free. Registers and maps containing too 
many errors, 
either arithmetical or typographical will cause 
unnecessary confusion, delays, or even litigation. 

The standard of precision needed and achievable must be 
determined before the registration operation begins. Where 
there is no previous experience, a pilot survey (see Part 3, 
Section C) will he useful. It is also necessary to differen
tiate between working documents for internal use and official 
documents available for public use and scrutiny; the former
 
need not be as accurate as the latter.
 

(f) 
Efficient storage and retrieval: when information has been
 
collected from the field it needs to be collated and recorded 
in a manner that makes it useful to potential users. It 
should be available when required. The particulars of any
one plot, house or household should be available within a few 
minutes of an enquiry bein, made by an officer or a member of
 
the public. A good test !> whether the required information 
can be obtained by phoning the relevant oft ice. To this end
 
registers, rolls and 
maps must be kept in an accessible but
 
safe place where no unauthorized person can interfere with
 
the records.
 



(g) 	 Ease of review and updating: as properties change
 
hands, households move house, changes of use take place
 
and subdivisions occur, it is obvious that after a while 
the records will be out of date unless revisions are made 
continually. A good system is one which allows the 
officers responsible to make such revisions administra
tively without having to get the whole document approved 
by the municipal council or minister. For instance tax 
rolls in many developing countries can be amended adminis
tratively in the interim period between complete revalu
ations.
 

The need for review and updating is a factor to be borne 
in mind when deciding on the format of presentation. 
Also, when a new system is introduced it should 
be compatible with existing systems as far as possible. 

(h) 	 Capacity for technical improvement: where a basic or 
rudimentary system is employed to start with it makes 
sense to allow for its improvement on a step-by-step 
basis as funds become available. Many modern computer 
systems can he designed along those lines. When it comes 
to title surveys, some couintries allow the use of a 
"temporary survey" where th, boundaries are marked by 
wooden stakes rather than by c'Cncrete beacons, thus allow
ing construction to take place before a proper title 
survey can be conducted. This system saves a lot of time 
where there is a shortage of regi stered surveyors. 
knother example is the taggin or labeling of houses with 
a temporary number written with chalk or painted on the 
front door while waitin, for proper number plates to be 
manufactured. That approach has been used in Dar es 
Salaam, Tanzania. 

, 

(i) 	Accessibility to the public: information on plots, houses 
and ownership should be made available for use by member.L7 
of the public. Registers, rolls and maps should be public
 
documents accessible during office hours either at the town
 
hall 	or site office. Where staff has to be employed to
 
assist members of the public or to prepare written extracts,
 
a nominal fee--called search fee--may be charged. A fee
 
may also be charged for copies of maps and plans.
 

Accessibility is related to simplicity. An unsophisticated
 
clientele will benefit more from a simple listing showing
 
the main items of information in the local language rather
 
than 	a foreign official language. At the same time survey
 
beacons and monuments should be placed on site in such a
 
manner that they are easily identifiable by non-surveyors.
 

http:member.L7
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(j) 	Equity: presentation of 
technical information and format
 
of documents should not show bias toward a particular 
group or groups of people. For example, it would be 
ethically wrong to categorize entries in a register
according to race, tribe or religion. Maps too should
 
show all houses or structures, not just the "permanent"
 
ones. It would also be wrong to omit 
showing premises on
 
a map because they belong to an unpopular religious sect
 
or a 	person with unorthodox political views.
 

(k) 	Cost effectiveness: a registration system must pay for
 
itself, in economic and social terms. That 
is why the
 
type of system used and the 
level of sophistication and
 
precision need to be carefully evaluated and weighed

against the benefits to be derived. 
 A costly cadastral
 
survey and 
titling operation may not be justifiable where
 
land is publicly owned as 
in Tanzania, or Mozarnbique. On
 
the other hand a sophisticated computerized system would be
 
superfluous if 
ItS only use would be for co iecting land
 
rent. 
 Costing aspects are discussed in detail in the
 
next sectior,
 

It Is evident from the above discussion that appropriateness 
is relative and community-specific in that what is 
appropriate

in a particular situation or 
country may be totally irrelevant
 
in another.
 

B. Costs and Benefits of House and Plot Registration
 

The benefits of a registration system should 
accrue to the public

sector, the community aL large and the 
individual households. It will be
 
seen that the cost of 
a properly conceived system is relatively small and

easily recoverable. 
For example, the cost of preparing a new tax 
assess
ment roll would be recoverable through increased 
tax revenues. On the

other hand, a titling operation executed as part of a squatter upgrading

project provides an opportunity for the cost 
to be recouped through the normal
 
machinery for recovering project costs, i.e. initial payments and subsequent

plot rents and charges, in addition to the property tax arrangements. It

would be difficult to convince houseowners to pay for a survey just because
 
the authorities want an up-to-date data base. 
 Whatever expenditure is
incurred must 
be seen to yield substantial benefits 
for the local populace.
 

Cost 	and Complexity
 

The actual expenditure that may have to 
be borne by the household
 
will depend on a number of factors, chief among which being the amount of
 
information to be collected and recorded, and the degree of accuracy required.

In Tanzania, for 
example, a register of squatter houses and accompanying maps
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based on aerial photographs was prepared in 1980 at a cost of about US$4 per

house. In flanzini, Swaziland, it was estimated in 
1979 that a full title
 
survey of the squatter areas on the outskirts of the capital city could be
prepared for between US$40 and US$50 per plot. In Hetro Hanila the surveying
and monurenting of plots in Lhe ZIP Program (see Case Study 2) is being carried
out at between US$30 and USSS45 per p lot depending on s;ite conditions. 

It is clear then that a full title survey complete with deed plan
and plot descri tion is tthe most expens ive option, while the least costly is
 
a simple list of houses and owners/users 
 with a set of maps drawn more or less toscale but showing clearly v'aclh structure and the main topographical features.

Between these two extremes there is a 
 range of alternatives arranged below in
 
order of complexity aid sotliness.
 

Plots/St ructures Owners/Users 

Total quantity Total number 

Quantity bv subarea List of names
 

List and approx inate maps Names and addresses
 

List and aerial photos Owners and renters' particulars 

List and precise maps Detailed household information 

Tagging without title survey Letter of offer/allocation
 

Plot descript ion 

Temporary title survey 
 Certificate of title/rights
 

Full title survey 
 Title deed
 

Full title survey including buildings 

flapping of land, buildings and other
 
qualities, e.g. floor areas, condition,
 
type of materials
 

Bearing in mind 
that the problem is to 
find suitable Identification for the
property (structure or plot) on the one hand, and for the owner on the other,

the alternatives listed above offer a numberof permuttions that would be 
applied to suit a particular situation. 

Cost Determinants
 

Apart from the level and type of information required, as outlinedabove, the cost of registration is likely to be influenced by a number of 
factors of which tihe principal are: 

1t!
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(a) Location. 
 the location of 
a squatter settlement in
relation to 
the rest 
of th,, city and the operation headquarters is 
relevant in thatr 
 transportation Is 
a major
item of expenditure whilv carrying out 
a survey.
 

(b) Size: 
 a small settlement 
,,,easier to 
survey and prepare
records for, and it may b0. 
 .VLi less expensive where
simple techniques can Hi.
be However, it 
is uneconomical
to fly over a small area o:, 
 say, a few hectares for the
purpose of aerial survey. 
 ,here consultants are employed,
a cheaper fee, hectare for hectare, may be negotiated if
the areas involved are fairly large.
 

(c) Topography.and climate: 
 undertaking a cadastral survey
on steep sites is more difficult than 
on level terrain.

It takes longer and co3ts 
more. Climate is important
because aerial photograph; using traditional mLthodscannot be taken during the riiiny season--which may lastfor half the year in 
some countries--or when it is 
overcast.
 

interviewers or 

Moreover, field staff, be they social 
 survey
technicians, work best whon climatic conditions are good.Ideally, fieldwork should Le planned 
for the appropriate
 
season.
 

(d) Density: survey work is more complex where buildings areclosely packed than when densities are low, and there isplenty of room for the 
land surveyors to work in. 
 Ther- is
a wide variation in plot 

per hectare, with 

sizes and the number of dwellingsthe lowest densities to be found generally
in African cities and the highest in Asian. 

(e) Pattern: 
 the pattern of existing development may seriouslyhinder survey work, e.g. where plots 
are irregular in shape,
where buildings abut, 
or where buildings are 
under multiple
ownership with various families each owning a room or 
an
 
apartment.
 

(f) Activity. 
 the maps and register must 
show the structures on
the ground at a specific date. 
 There is normally constant
activity in the form of 
new construction, extension and
demolition. 
It is otherwise expensive to 
keep amending the
records 
to reflect changes on 
the ground.
 

(g) Legal requirements: 
 statutory requirements relating to
title registration procedures and the attendant 
fees will
vary from country to country, or even city 
to city within a
 
country.
 

The above factors must be 
taken 
into account when estimating the
cost of implementing a registration system.
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Estimating Methods
 

It is often useful to have 
an appropriate co:t 
ceiling or cost yardstick before detailed estimates are prepared. 
This 	cost ceiling would be
calculated on 
the basis of so much per plot 
or per hectare. Such figures may
be 
obtained by analyzing past projects, either in the country, 
or if that
should not 
be possible, in similar circumstances elsewhere. 
Care 	must be
taken to make 
sure 	that the 
same 	type of information and recording is being
considered. 
 In the 
case 	of squatter upgrading projects, registration and
titling can be calculated as a percentage of 
total on-site infrastructure
cost, and a comparison made between different projects. 
 For example, in
Manila survey and monumenting accounted on 
the average for 5% of the total
on-site infrastructure cost.
 

An example of how to 
estimate fieldwork and recording costs
given in Table 2 of Case Study 1. 	
is
 

In that particular 
case 	fairly up-to-date
aerial photographs were already available and 
no 
title surveys were required;
in such a case 
the type and quantity of input has 
to be estimated within the
context of that particular job. The cost of aerial photography is not
included in this discussion since aerial photographs have 
to be taken for
infrastructure planning and design and their use for registration purposes is
often incidental. Maps can 
be complicated to make, are 
not easily updated,
and should be 
included in a basic registration package only when necessary.
 

The main items of expenditure involved are:
 

(a) 	Labor: manpower costs will depend on whether the work

is to be done by 
in-house staff, by specially recruited

staff hired 
on a temporary basis, by consultants, or by

a mixture of 
the three options. Wage rates will be

different 
for each type of personnel. Personnel 
on the

regular payroll, since they are paid on 
a regular basis,
may in some cases 
be excluded from the estimates of financial 	requirements. 
 It is important to differentiate between
 
estimates of project costs and a budget or 
financing plan

showing how the money will be 
raised.
 

Estimates of productivity may be 
based either on previous

experience on 
similar operations, 
or on the results of a
pilot survey. When estimating the number of man-days or
man-weeks needed to do 
the fieldwork, allowance must be

made for time likely to be 
lost because cf bad weather,

transport breakdowns and other unforeseen circumstances.
 
It would be risky to plan on 
the basis of a five-and-a
half-day-week for long periods. 
 It may also be advisable
 
to allow for 
some 	overtime to 
be authorized at 
the dis
cretion of 
the field supervisor.
 

(b) 	Materials: 
 the type and quantity of materials to be
 
consumed depend on 
the nature of the registration oper
ation. Materials needed would include:
 



- aerial photographs
 
- maps
 
- drawing materials, i.e. instruments, paper, inks,
 

colors, erasers, etc.
 
- photographic materials
 
- stationery
 
- tags or number plates
 

Availability of materials should not 
be assumed. Before
 
the work starts it is necessary to check whether each

material is readily available locally, and to list the
 
suppliers. 
Government departments and municipalities

would have their own established procedures for purchasing

supplies, and these should 
be followed whenever possible.
 

(c) 	Transport: the distance between the office and site is
 
important 
not only because of transport costs but also
 
because of 
time lost while staff is traveling. Site

offices should therefore be established whenever possible.

Estimates of transport 
costs can be made on the
 
basis of projected mileage at 
so much per mile or kilo
meter. This approach assumes 
that 	vehicles are available
 
in the first place, either 
in the office car pool 
or
 
belonging to individual officers. 
 Where the position is
 
otherwise, provision must be made for purchasing suitable
 
field vehicles and for subsequent operating costs. 
 Guide
lines on mileage rates 
to be used may be obtained from

schedules of official 
rates 
payable to staff traveling on
 
municipal or government business, and from car hire
 
firms.
 

(d) 	Printing: the final approved version of che maps and
 
registers must 
be produced to a high standard. They may

therefore have to 
be printed by specialist firms, in which
 
case appropriate financial provisions should be made. 
 In
 
the smaller developing countries facilities for printing
 
maps may no. 
be available and suitable arrangements have
 
to be made overseas.
 

(e) 	Office expenses/overheads: again, if the 
job is undertaken
 
in-house, such items as 
rent, telephone calls, postage and
 
secretarial services would be 
covered by the general office

budget and no separate estimates would normally be required.

Items such as the photocopying of applicants' 
documents can
 
be costly, and a decision has to 
be made on whether to charge

the applicants an application fee at the rate of so much per
 
page 	copied.
 

(f) 	Contingencies: in order 
to allow for unforeseen difficul
ties a contingency sum of between 5% and, 
say, 	10% should
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be included in the cost 
estimates. 
 If the job is likely to

take a long time, an additional allowance for inflation and
 
cost escalation should bu ni.de. 

While preparing the estlmat, one must endeavor to be as
 
accurate as possible whilt -rring on 
the safe side. At
 
the end of 
the day it is ..;ier to explain underexpendi
tare than overexpenditure. 
 It should also be remembered
 
that once money is budgeted for a particular financial year,

it must be spent 
in that year since most public agencies

would not allow excess funds to be carried forward to the 
next year.
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2ntroductio n
 

Methods, approaches 
and procedures 
of land classification
changed have
over time, only 
the problems have not.
classtfication Early
methods 
were extremely time 
consuming and
implemented if
today would be prohibited by 
cost factors. 
 The
development of more expedient methods and means have helped to
greatly reduce the time and 
costs associated with large scale
land classification 
projects. 
 The Comprehensive 
Resource
Inventory and Evaluation System (CRIES) Project 
is attempting
utilize to
these methods 
and means to limit cost 
and time overruns
in a large scale land 
classification project 
in Jamaica.
 

U& DILCRE Lrojet 

The Comprehensive 
Resource Inventory 
and Evaluation 
System
(CRIES) project was formulated in 1976 
as a jointly funded and
developed project 
by the U.S. Agency for 
International
Development, the United State Department of Agriculture,
Michigan State University. and
 
The project has 
been involved in 
the
Dominican Republic, Costa Rica, Nicaragua, Syria, Honduras, Kenya
and Jamaica. In addition, CRIES is 
also involved in assessing the
physical 
and economic constraints 
to the production of irrigated


vegetables in Traverse County, Michigan.
 

CRIES methods are based on using a core multidisciplinary teamthat has strong interdisciplinary ties 
to:
 

(1) "Assit developing nations to 
analyze their agricultural
 
production potentials;
 

(2) Enhance their 
institutional 
capabilities 
for analysis
ofrural development planning 
and policy design."

(Schultink, 1983 
p.1)
 

During October of 1981, 
the CRIES Project initiated Phase I of
the Jamaican Resource Assessment. 
The primary purpose of the
assessment 
was to create 
a nationally consistent natural 
resource
data base 
from which regional, and 
national 
level agricultural

Planning decisions could 
be based.
 

LAa Coe/s
 
The only complete 
set of photography 
available 
to document
current lardoover/use patterns was 
imaged during Decewber of 1979
and JanuPary-February 
1980, 
at a scale of 1:50,000. 
 These
photogra,)hs, 
over 200 stereo-pairs, were 
used to interpret 26
categor.ies of landcover/use patterns through out the island
(Appendix T). 

Mirror stereo scopes were used and delineation
squared acetate overlay. The 

made on clear 10"2
smallest feature mapped (type size) 



was 8 hectare. Three field 
trips were made 
to document
interpreted landcover/use patterns 
using both ground and light

air craft transportation.
 

Once the final field work and corrections were made and all sidelap and end-lap problems corrected each of the 200+ 
sheets of
interpretations to
were transferred 
 a set of stable based mylar
maps using a zoom-transfer scope. When the 
interpretations 
were
registered to 
the map they were transferred onto a sheet of 
 pinregistered frosted 
mylar.
 

From these frosted mylar sheets final inked maps were 
produced
and stable photographic black and 
clear base 
maps prepared. The
black and clear 
mylars were then 
digitized and became 
one layer
in the geographic information system. (GIS)
 

The primary source of soils information was the "Soil and Land-Use St rveys" of the 13 Jamaican parishes (Schultink, et. al.,1982). These surveys began in 1958 and were completed in 1970.The soil maps produced during the survey were at a 
scale of
1:12,500 with 
546 different soil categories.
 

Three primary problems had to 
be solved before the information
could be merged into the GIS. 
 The first was to 
convert existing
soil classification and 
descriptions 
into those used 
in the U.S.
 
Soila Taxonomy.
 

Second, there was 
a concern that soil 
boundaries and descriptions
may not be consistent from one parish to the next as a number of
surveyors were involved over the 12 
year period of the original
survey. 
The third problem was one of aggregating 546 
detailed
categories into a form 
and intensity level 
suitable for a
 
regional assessment.
 

Initially, soil delineations were aggregated according to 
the
dominant soil 
type and characteristic. 
For exampla, 31 map units
were originally classified 
as being dominately Bonnygate strony
loam, these were aggregated into one category. 
Classification
descriptions were modified according to 
U.S. Soil Taxonomy and
boundaries were field checked. 
Final field checking left 197
individual 
classifications. 
 These classifications were
transferred to the pin-registered stable base mylars maps and
Photographic 
black and clears were once 
again produced and
 
digitized.
 

The 197 soil units were grouped into 24 nCrop Potential Groups*
based on texture, depth, drainage, slope, established cropping
Patterns and moisture availability (Appendix II). 
 Each grouping
was based on a section of the 
original soils 
work entitled
'Recommended Crops 
for Soils' for the 13 parishes. Groupings 
are
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then rated as either high, medium or low for 
the potential
production 
of sugar cane, bananas, food 
crops, vegetables,
improved pasture, 
tobacco, pineapples, citrus, 
coconuts, coffee,
cocoa, food 
trees, timber, natural 
forest, and 
rice. Tables were
than developed for each parish showing the crop potential groupby soil unit and its associated acreage (Appendix III). 

The GIS created 
was used to produce cross 
tabulations of
political unit by 
soil type, by soil 
grouping, by land cover/use,
and by specialty crops. 
 Parhaps the best utilizations of this
GIS has 
to answer the question "what 
can be grown and where."
Prime examples are 
areas for banana 
and coffee production, where
only lands that 
were not currently being 
used for those crops 
or
in a conflicting 
use such as urban 
were considered.
 

The CRIES-GIS software 
system was installed (at the end of
T) a Phase
on IBM mainframe 
computer. 
 It allows 
the user
systematically to
 
store, retrieve, update and
information relative 

analyze resource
 
to the extent and quality of 
resource
attributes (e.g. soils, climate, topography, hydrology) and the
current land 
use or productivity of natural 
resources.
 

The system consists of two 
major software components, GEOMAST and
GEORAP* 
 The GEOMAST routines are mainly used 
to create, update
and verify the resource data base, whereas GEORAP
interactive data supports

processing and anlysis. Typical system
outputs include computer printer maps (e.g. crop suitabilities),cross tabulations, 
histograms, 
overlay analysis, re-scaled map


products, etc.
 

The CRIES-GIS was installed at the Ministry of Public Service
Central Data 
Processing Unit 
(CDPU). Two 
workshops
conducted 
at CDPU in 1982. The first, in March, 
were
 

was attended by
five computer specialists; a second 
held in August was attended
by potential 
users 
from a variety of 
Jamaican governmental
agencies. Documentations of the GIS and training modules were
studied and distributed along with the source code for the GIS.
Three copies of the source code 
are being stored at CDPU, Data
Bank, and Rural 
Physical Planning (RPPU), respectively. 
The

is currently fully operational. 

GIS
 

Phs 1 = Rfnm&1_n-fJJ LbAJSAig Prdcto ne 

Phase II is designed to be 
a 4.5 
year project emphasizing both
regional and national 
level economic development for planning
(Figure I). 
 A first priority of the 
project 
is to install
micro-computer a
based 
G.I.S. and digitizing system within
Rural the
Physical Planning Unit (PU) 
 of the Ministry of 

*CRIES. a&r G q 9jQJ j grph. Information KnA
 

A Anlyical System, CRIE. 1982. 

t 
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Agriculture (MOA). The 
 system will play two roles. 
First, it
will allow direct implementation 
of analysis software from the
CRIES project 
to MOA. Second, the additional physical data
required for potential 
crop yield analysis 
can be collected
entered into 
the system in 
and
 

Jamaica without 
the delay of bringing
it back to Michigan State 
and shipping it back 
to Jamaica.
 

Physical data requirements during Phase II will be broken down
under four 
(4) sub-headings: 
 Land cover/use, soils, 
soil
moisture availability and ground-water (FigureII). 
This work
will parallel the 
economic development 
for the first three
parishes. 
 This work, however, is planned to 
precede the economic
activities as 
much as possible during the first three years of
the Project 
to avoid delaying any of 
the economic analysis

requiring the 
physical data.
 

Lan Cover/Us
 

Current land cover/use maps 
and 
data base reflect conditions 
as
portraited 
on the 1979-1980 black and 
white photographs used
during the 
Phase I inventory. 
 Also, portions of St. 
Thomas
parishes land 
cover/use information date 
back to the mid 
1960's
because of cloud 
cover problems 
in the more recent photography.
 

Where 
more recent photographs 
exists, 
as in parts of St.
Catherine 
and Clarendon (1:25,000 black and 
white) updates of
existing data base the
 
can be made. 
 Another, potential updating
source 
is the 
space shuttle mission scheduled for June, 
1984.
The shuttle will be carrying a 
Large Format Camera (LFC). The
LFC will be used to 


scale of 
image large sections of the Caribbean at a
1:50,000. 
 If the mission proceeds as planned and cloud
cover does 
not pose as 
a major obstacle, 
this photography should


be available by late 1984.
 

The only other potential data source, 
other than flying new
photography, 
is the Thematic 
Mapper (TM) aboard Landsat IV.
TM scanner will capture data with a 30 
The
 

meter resolution. 
The new
micro-computer based G.I.S. 
to be installed 
at
Planning Division Unit will be able to 
the Rural Physical
 

process the digital TM
data with 
minor software modification. 
 Reflectance signatures
can be aggregated 
to 16 hectare 
cells the existing 1:50,000
landcover/use data file 
can be used to establish 
classification
 
criteria.
 

During Phase II of the Assessment a more extensive grouping of
soils will be 
made into 'Agro-Ecological Zones' based 
 on
soiltexture, moisture availability and vegetative cover. 
The
agro-ecological 
zones will 
represent homogenious units 
for
Potential 
crop production. Each 
zone will 
then be assessed
ranked according to 
and
 

its potential for export, import substitution
and subsistance crop 
production yield potentials for each of 
the
 
major crops.
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FIGURE II
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Soi l M2213 Availability
 

Soil moisture modeling will 
be used to establish potential

moisture availability 
for crop growth throughout the year.
Wherever possible long-term records (30 years) will be used to
document fluctuations 
in local climate conditions.
 

Evapotranspiration estimates will be derived using the Penman
equation (for order stations) 
and tempered by ]ysimeter data
where possible. Several water 
budgeting techniques will
compared, 
Thornthwaite, Blaney-Criddle, 
be
 

and S.C.S., plus Markov
Chain 
analysis to determine 
the most representative estimate of
actual conditions. Estimates will 
be made on a parish by parish
basis. The 
model will be altered where necessary to provide the
best estimate of actual 
field conditions.
 

Contouring-routines 
 will be used for 
estimates 
of soil moisture
availability 
 each parish. These estimates
over will be further
modified by 
using sloping routines and existing wind 
data. Once
the most appropriate countours 
are established they will be

entered into 
the integrated data base 
system.
 

Existing well 
log data will be compiled and plotted on 
a parish
map. Each well site 
will be given 
a set of descriptors
indicating 
well depth, diameter and geological profile.
Contouring routines will 
again be 
used to delimit areas with
similar 
well depths. This information will 
be used to estimate

potential 
costs of drilling wells 
for irrigation. This

information in 
turn will be added to the information system.
 

Existing streamflow 
data will also be analyzed during this
portion of the Project. Hydrographs will 
be compared with water
balance 
graphs and precipitation 
occurence records. This
information will 
be used to estimate the contribution 
of run-off
 
versus ground-water 
flow under various soil moisture field
capacity conditions. 
 This information will 
also be used as
indicators and weighting factors 
for moisture infiltration rates
 
within various agro-ecological 
zones.
 

Prdcto-Ptnta 
-LA Suita llity Assessment
 

Under this work component the 
refined physical 
data base will be
used to 
establish crop production potentials using 
a suitability
assessment 
for each agro-ecological 
zone. The suitability

assessment 
will be carried out 
for major export, import

substitution and subsistance crops by 
zone.
 

Potential yield estimates will 
be derived for each type of
cropping group utilizing a regionalized.yield 
model, as adapted
from the model YIELD (Hayes, et. al., 
1982). A flowchart of the
model is included as Appendix IV. 
Subroutines 
will be developed
to incorporate the crops from each group. 
 Consequently, each
parish will be divided into agro-ecological zones that can be
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ranked by their potential yields 
of export, import substitution
 
and subsistance crops.
 

Once the physical parameters have been assessed to determine crop
suitability by parish by agro-ecological zone, the 
next step will
be to determine 
the economic feasibility of producing these
 
crops.
 

Su r f iha AsinU Svst )m* 
It is expected that the model for eacn region (i.e., parish) willbe constructed by considering the 
crop suitability zone as
homogenious 
and using the enterprise budget appropriate to each
region for agricultural and 
forestry enterprises. The enterprise
budget will help 
to determine 
the optimal resource 
mix for each
region. Such solutions may 
or may not be best for individual
 
farmers. It may be 
that the optimizing model for this part of
the analysis will 
have a linear programming structure. 

principal type of 

The
 
constraint 
will be land resource types,
although other inputs may also be constraining (e.g. capital).


It is recognized 
that profitable enterprises that 
are labor
intensive are 
likely to have 
high priority because of the
 
country's serious unemployment problem.
 

The optimal 
mix of crops will undoubtedly be 
highly dependent on
distances to 
markets and 
prices applicable to those 
markets
(Figure II). 
 In view of this influence, 
the transportation

system 
(all modes) will be entered into the information system.
Using the market price and the cost 
of producing (using best
recommended practices), plus moving commodities 
to markets, it is
Possible (using the linear 
programming transportation algorithm)
to determine which crop 
can be economically produced among the
crops suitability 
zones. Areas found 
to te potentially
economical will be considered potential supply 
areas for various
crops. The 
volume of commodities to 
be transported out of the
crop production zone 
will depend on the 
output indicated as
potential given current land 
use information (1979-80). 
The
amount of each crop 
to be delivered to markets will be 
dependent
on forecasted requirements 
for each demand region (including
exports via 
ports). Locations of processing plants for
agricultural 
and forestry commodities 
must be delineated within
the information system 
as they constitute markets 
for the
 
commodity produces.
 

Urban 
centers that constitute markets for 
crops will be depicted
within the information system. 
 The analysis will determine
optimal flows of 
crops to the urban 
centers, given 
the existing
transportation system. 
 It is then proposed that a growth center
analysis be carried out 
to determine which urban centers have the
highest potential for economic growth 
and what measures need to
 

From Schultink, Chappelle, and Witter. 
 Phase II Project
Proposal of Jamaican Resource Assessment, 1983. 
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FIGURE II 
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be taken in order to realize potential economic growth. 
This
analysis should 
provide the analytical 
basis for allocating
public 
funds to improve local infristructure 
and provide
guidelines to 
the private sector 
as to which locations are likely
to be most profitable as enterprise sites. In 
so far, as changes
in crops mix are identified, this analysis 
can provide clues 
as
to what type of public and private investments are 
possible and
 
necessary.
 

It has not been decided at this time to
as how subsistance

agricultural enterprise will be handled in the analytical system.
It is clear, however, that they are 
very important and must be
explicitly recognized. Guidelines drawn 
from the analysis will
be helpful to subsistance farmers, 
if the information can

conveyed by 

be
 
ex ensior workers to them and they 
are willing to
adapt the recommendations. 
If this happens, it may be possible


for subsistarce farmers 
to progress to commercial farmers or at
the very least, be able to subsist a a higher level than in the
 
past. However. 
it should be reiterated 
at this point that,
the .mallest -,,:'.t of analysis is not the individual farmer, but
rather the crop 
homogeneous suitability 
zone.
 

A major problem which will have to be 
overcome later is 
how tr
link this analysis to the national economy (Figure III).obvious way to handle this matter 
An 

is to enter the enterprise
budgets used in the allocation 
model 
into a mathematical
programning model 
built around input/output accounts for the
regions. However, no such 
input-output accounts 
exist and it
will not be possible to construct them as a part of
project. On the other hand, 
this
 

a set of national input-output

accounts have been constructed. 
It may be possible to utilize
data reduction techniques and supplementary regional economic
information to develop 
the needed 
regional accounts. It is
uLIikely, however, 
that enough inter-regional 
trade data exists
to build a full inter-regional economic model. 
The most that can
be promised at this 
time, therefore, is 
that the study team will
go as 
far as possible given the data that are available at that
 
time.
 

Another major problem area the study team will have to contend

with has 
to do with the export sector. There is 
no question
that the mix of enterprises but
 

in Jamaica is heavily influenced by
the export market. In fact, there 
is considerable 
merit in
having the economic model be export-driven and take per-capita
consumption of goods and services as given. If thip course is
taken - the major question is to what extent can we accuratelyforecast the 
export market? If 
accurate forecasts can be
developed and such markets 
were to be stabilized, 
then it bnould

be expected that following th guidelines 
of the analytical
aystem will provide higher levels of economic growth. If,however, export markets cannot be accurately forecasted and/or
they continue to 
be unstable (in terms of quantity or 
prices),

then it is not to be expected that study results will 
necessarily
result in improved performance of regional and national 
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economies. 
In this case 
the major gains may be 
to improve the
situation of subsistence 
farmers.
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FIGURE III
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APPEN'DIX I 

Land Cover/Use Classification Legend for the 
Jamaican National Resource Assessment Project 

1. Urban and Built-Up Areas 

11 
12 

13 

14 

-
-

-

-

Urban Residential - Parish capitals. 
Rural Residential - All other cities, villages or towns that have 
a total area equal tc or greater than eight hectares. 
Industrial, Commercial and Institutional - These include bauxite 
processing plants plus commercial and institutional land uses 
found in parish capitals with total areas equal to or greater than 
eight hectares. 
Resort Development - Coastal strip development made up primarily 
of large hotels and associated facilities. 

2. Crops 

21 -

22 -

23 -

23A-

24 -

25 -

26 -

27 -

28 -

29 -

Sugar Cane - Fields in sugar cane with a total area greater than 
or equal to sixteen hectares. 
Bananas - Predominantly mono-cultivation of bananas in fields 
equal to or greater than sixteen hectares in total area. 
Coconuts - Predominantly mono-cultivation of coconuts in fields 
equal to or greater than sixteen hectares in total area. 
Mixed Bananas anc Coconuts - Mixed stands of bananas and coconuts. 
These fields are equal to or greater than sixteen hectares in 
total area. 
Orchards - All types of fruits and nut orchards that are in stands 
equal to or greater than sixteen hectares in total area. 
Tobacco - Tobacco production in fields that are equal to or 
greater than sixteen hectares in total area. 
Mixed Coconuts and Forest - Stands of coconuts and forest 
(deciduoun) mixed together with no clear dominance in areas equal 
to or reater than sixteen hectares in total area. 
Mixed Bananas and Forest - Stands of bananas and forest 
(deciduous) mixed together with no clear dominance in areas equal 
to or greater than sixteen hectares in total area. 
Intensive Mixed - Areas, not less than eight hectares, with 
numerous small fields of onions. cabbage, tomatoes, pepper;, 
pumpkins, citrus, bananas, pastuce, etc. At least 60% of these 
lands are devoted to crop production, part of which may be 
fallow.* 
Extensive Mixed - Areas, not less than eight hectares, with 
numerous small fields of onions, cabbage, tomatoes, peppers, 
pumpkins, citrus, bananas, pasture, etc. Crop production will 
dominate between 15-60% of the total area.* 

3. Pasture 

31 - Improved Pasture - Areas that have been cleared and developed 
primarily for grazing. These areas are normally fenced and do not 



have more than 15% crop production within any one delineation. 

32 -
The smallest area delineated is eight hectares. 
Unimproved Pasture - Areas that may have been cleared for cropping 
or grazing at one time, but have not been maintained for either. 
These areas are normally not fenced and have brush and forest 
pockets within them. Unimproved pasture delineations contain no 
more than 15% crop production and are equal to or greater than 
eight hectares in total area. 

33 - Unimproved Pasture Limited by Slope - Areas that may have been 
cleared for cropping or grazing at one time, but have not been 
maintained for either. These areas are limited because of the 
extreme slopes, approximately 45' or greater. Limited pasture 
delineations contain no more than 15% crop production and are 
equal to o. greater than eight hectares in total area. 

4. Forest 

41- Coniferous - Forest stands including both coniferous and 
broad-leaved evergreens. The coniferous evergreens 
referred to as softwoods. These forests must have 

are commonly 
a 75% or more 

crown losure and be in stands of at least sixteen hectares or 
more . 

42 - Deciduous - Forest stands made of a mixture of various broadleaf 
species. The deciduous forest types must have a 75% or more crown 
closure and be in stands of at least sixteen hectares or more.** 

43 - Brush - These areas are made up of low grazing deciduous type 
trees. Normally, these types of trees have little or no 
commercial value for lumber even at maturity. Brush delineations 
must have a 75% crown closure and be in stands of at least sixteen 
hectares or more.** 

5. Water 

51 - Lakes - Naturally enclosed bodies of water or man-made enclosures, 
including reguiated natural lakes and reservoirs. These 
delineations ref.ect the amount of water that is present during 
the imagiag of the 1979-1980 black and white photography used for 
this study. Lakes were mapped if their total area was equal to or 

52 -
exceeded eighL ',ectares. 
Rivers - Rivers include creeks, canals, and other linear bodies of 
water. These bodies were not mapped unless they were equal to 
exceeded four kilometers in length and could be distinguished 

or 
on 

the photography. 
53 - Wetlands Coastal - Marshes or swamps that are directly -onnected 

with the sea. Wetlands are frequently associated with low areas 
where the aquatic or hydrophytic vegetation is a result of the 
high water table. These delineations must be at least eight 

54 -
hectares or more in total area. 
Wetlands Noncoastal - Fresh water marshes or swamps thrit are not 
directly connected with the sea. Examples may incl;.de marsihes, 
mudflats, and swamps located around lakes, ponds, rivers or 
man-made impoundments. These delineations must be at least ell,ht 
hectares or more in total area. 



6. 
 Ext ract ive 

61 - Surface Mining - Areas equal to or larger than eight hectares,
where vegetative cover and overburden are removed to 
expose
 
limestone, bauxite, etc.
 

7. 
 Earren Land
 

71 - Bare Sand or Rock - These areas are void of vegetation and are
cqual to ov greater than eight hectares in total area. The
 
category does not include any strip mined 
areas.
 

The percentages used 
as cutoffs for the Intensive and Extensive
 
categories were 
adopted from those used by the Data Bank and Evaluation
 
Division, Ministry of Agriculture, King. ton, Jamaica.
 

The crown closure of 75% was established to eliminate possible confusion
 
between Mixed Bananas and Forest (27), 
ImDroved Pasture (31), Unimproved

Pasture (32), and Unimproved Pasture Limited by Slope (33). 
 The density

of forest in each of these categories varies enough that if a 25% crown 
enclosure (FAO's) was used a considerable underestimation, especially of
the various pasture categories, would result. Forest patterns within 
these delineations were separately mapped whenever they were equal to or 
exceeded eight hectares in total area.
 



Production Potential Rating and National Area Totals for 15 Traditional Crops by Crop Potential Group
(See text for factora considered in the rating; 
 High (H), Medium (M), and Low (L) rating indicated)
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APPENDIX III
 

Portland Parish
 

Soil Group Crop Potential Group 
Total 

Hectares 
Percentage 
of Total 

Digitized Map Symbol* Digitized Normalized 

2 32 5 76 77 .09 
4 3 16 16 .02 
5 2 40 41 .05 

20 4 192 195 24 
21 3 8 8 .01 
23 3 444 451 55 
24 3 324 329 .40 
25 3 260 264 .32 
27 3 184 187 .23 
28 2 172 175 .21 
29 14 76 77 .09 
30 4 116 118 .14 
34 5 3,452 3,510 4.31 
38 5 8,752 8,898 10.93 
41 15 2,968 3,018 3.71 
43 4 44 45 .05 
44 8 48 49 .06 
46 5 7,712 7,841 9.63 
49 8 36 37 .04 
50 
52 

5 
5 

728 
608 

740 
618 

.91 

.76 
72 128 3 64 65 .08 
73 10 32 33 .04 
74 4 628 638 .78 
75 8 660 671 .82 
76 114 2 548 557 .68 
77 
78 

9 
10 

12,824 
132 

13,038 
134 

16.02 
.16 

79 
91 

4 
8 

12 
948 

12 
964 

.01 
1.18 

92 2 16 16 .02 
93 11 72 73 .09 
94 
95 
98 

11 
5 
4 

9,548 
1,984 

48 

9,707 
2,017 

49 

11.92 
2.48 
.06 

99 2 412 419 .51 
103 
107 

3 
3 

1,136 
20 

1,155 
20 

1.42 
.02 

110 300 9 5,832 5,929 7.28 
120 5 400 407 .50 
121 
122 

5 
2 

32 
448 

33 
455 

.04 

.56 
123 3 96 98 .12 
131 5 92 94 .11 

* If not listed, map symbol identical to digitized value (see also Appendix
 

H).
 



Portland Parish (cont'd)
 

Total Percentage
Soil Group Crop Potential Group Hectares 
 of Total

Digitized Map Symbol* 
 Digitized Normalized
 

136 
137 
138 

301 
302 
303 

5 
5 
5 

2,328 
168 

11,296 

2,367 
171 

11,485 

2.91 
.21 

14.11 
140 
142 305 

15 
5 

1,644 
824 

1,671 
838 

2.05 
1.03 

143 
147 
149 
155 

306 
RW 
SW 
MA 

5 
-
-
-

248 
684 
124 
44 

252 
695 
126 
45 

.31 

.85 

.15 

.05 
157 
159 
161 

1 
M 

BS 

-
-
-

268 
4 

24 

272 
4 

24 

.33 

.00 

.03 
167 4 8 8 .01 
207 18 168 171 .21 

* If not listed, map symbol identical to digitized value (see also Appendix 

H). 



APPENDIX IV
 

INPUT
 
Climatoloical 
 Agricultural 
 Crops Used
 

Maximum Daily Temperature Albedo Spring Wheat Rice
 
Minimum Daily Temperature 
 Field Size 
 Winter Wheat
Maximum Daily Relative Humdity 	 Rice
Degree Day Base Temperature/Crop

Minimum Daily Relative Humidity 


Spring Barley Grain Corn
Field Slope Scenarios 
 Winter Barley
Total Daily Solar Radiation 	 Early Potatoes
Irrigation Efficiency Scenarios 
 Spring Rye
Daily Wind Speed 	 Late Potatoes
Root Depth/Crop 
 Winter Rye 
 Alfalfa
Monthly Precipitation 
 Growt,, Stage Crop Coefficients
Precipitation Days 
 per Crop and Latitude

Monthly Cloud Density 
 Irrigation Critical Soil 
Mois~ure
 

Maximum Tolerable Soli Salinity/Crop
 
Electrical Conductivity/Crop
 

Day/Night Wind Ratio 


Pedological-Hydrological 

Station Information
Soil 	Scenarios Miscellaneous
 

Leaching Efficiency Scenarios 

Leaching Requirement Scenarios 
 Longitude
 

Groundwater Table Scenarios 

Elevation
 

Time Step Size
Irrigation Water Electrical Conduction Scenarios
 
Readily Available Soil Water
 
Percolation Water Loss 
Rates/Soil
 

Data 	Interpolation
 

CROP I Evapotranspiration
 
Reference Crop
 

CROP 	2 Evapotranspiration
 
Wind Adjustment
 

CROP 3 Evapotranspiration
 
Crop Coefficients
 

12 Crops, 4 Growth Stages


'I
 
CROP 4 Evapotranspiration
 

Clothes Line and
 
OasisI Effect
 

CROP 5 Evapotranspiration

Effective Precipitation
 

Groundwater
 

Percolation
 

Irrigation Efficiency
 

Leaching Requirements
 
Soil Water Potential
 
Soil Water Status
 

OUTPUT
 

CropRelated 

Soil Water Related
 

Cumulative Evapotranspiration CROP 
1 
 Total Available Soil Moisture
Cumulative Evapotranspiration CROP 2 
 Groundwater Contribution to Root Zone
Cumulative Evapotranspiration CROP 3 
 Crop Soil Moisture Storage Ch3nges
Cumulative Evapotranspiration CROP 4 
 Specific Runoff
Cumulative Evapotranspiration CROP 5 
 Percolation Water Loss
 
Sowing Dates
 
Cumulative Degree Days
 
Irrigation Water Added 
to Root Zone
 
Cumulative Irrigation Need
 
Length 
of Growing Season Information
 
Multiple Growing Season Information
 
Actual Evapotranspiration/Maximum Potential Evapotranspiration
 

Source: Hayes, et. 
al., J982.
 

,I' 


