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* 5,4 mill. inhabitants
~ Maryland or Wisconsin
» Area: 17.000 sqg.mi.
~ Maryland or West Virginia
» Capital: Copenhagen
* 108.000 named roads
* 2,4 mill. addresses
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Benefits of common address reference data - experiences and assessments




* |Introduction

— Addresses as part of society's infrastructure

— Addresses and address data in Denmark

* The true value of addresses?

— Three examples of value assessments
— |. Case study on address data in postal services
— 2. Business case study on public webservices on addresses

— 3. Cost/benefit analysis on improvement of address system

* Conclusions and perspectives
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Infrastructure ...

Infrastructure: A set of interconnected structural elements that provide the
framework for supporting an entire structure ...” (e.g. a city, nation or

corporation).
Wikipedia
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_________ '~ The concept of
% ' street names and
addresses is a valuable
addition to the street network infrastructure
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Infrastructure for Spatlal Data (and e-Gov)

Sectorspecific data
Sectorspecific data
Sectorspecific data
Sectorspecific data
Sectorspecific data
Sectorspecific data

Address data is
(obviously) here!
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Base data

‘ Reference data \

"INSPIRE” and B. Hulegaard et al: ”Base Data Report ”, Copenhagen, 2004
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Develompemt of address system 1995-2007

* Address geo-coding process (points)

— Voluntarily by all municipalities; supported by government

* Enforced and clarified address legislation

— Giving authority to local government within one act of law

* Simplifying recording of address data

— By the municipalities into a single address register

* Free of charge data agreement
— Agreed by Dept, of Finance and local governments 2002

— Result: Most national applications/sectors uses address register data
as a common reference

Benefits of common address reference data - experiences and assessments



The Post Denmark Example
- using address data
to improve efficiency




The postal process ...

ERHVERVS- INDSAMLINGS
SALGCSPROCES PROCES BREVESORTERNG SPROCES-OPSAMUING BREVEORTEMNCSPROCES - SPREDMING

resncouvs
s wamer
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Collection Sorting Sorting Sorting Delivery

Address information are used in all stages of the postal process ...
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The traditional approach

Regional Regional Distribution C
post center post center center

@*@*@%’

Ist sorting 2st sortln 3rd sortlng
Y \ J
Collect|qn Based on Y Distribution routes
from mailboxes postcode Based on

street address

Postcode system was
introduced by Post Danmark
in September 1967

Benefits of common address reference data - experience



Approach based on reference address data

Regional Regional Distribution C
post center post center center

@*@***'

|St sorting Merging No sortlng

\(automatlc) )
CoIIect|on e Xes Distribution routes
from mailboxes Based on the

full address | Automatic sorting is based on OCR plus reference
data on all addresses receivers, and distribution
routes. In 1st sorting, letters are “stacked” by final
distribution route — and in correct order!
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Result: Efficiency based on address data

Regional Regional Distribution
post center post center center
/ Ist sorting 2st sorting 3rd sortlng

Ist sortlng
(automatic)

No sorting

OCR hit-rate, sorting and route planning is based on
the accessibility of high quality address reference data

Benefits of common address reference dat
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2nd example: TOR distribution route plans

ERHVERVS- INDSAMLINGS
SALGEPROCES PROCES BREVSORTERING $PROCES - OFSAMUING BREVISORTERINGSPROCES - SPREDNING ISTRIBUTIONS PROCES
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Collection Sorting Sorting / Delivery

In 2004-2005: The "TOR-project” extended the use of
address reference data’s spatial components (address points)
Benefits of ¢ IN @ single postal process: optimized route planning 12




Examples from

TOR-project
the opt

process

imization
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Result of TOR: 100% ROI within |-2 years!

Extract from newspaper
article from December

- 2004, quoting a net. 3,3 %
reduction of all costs in the

Postruter skal l&gges af computer

IT: Nyt computerprogram, der sparer Post Danmark for 56

mio. kr. arligt, er testet pa Fyn -
&'l 3 Istyear of project and a
Afaooh Vartarg b ; 100 % ROI within 1-2 years!
(Web version of "Fyns Stifttidende”
| stedet for at lade erfarne postbude sidde med bykort, ’ December 3rd 2004)
biyant og ikke mindst et viskelzeder, vil Post Danmark )
fremover lade en computer bestemme ruterne for de i ey T T
gjehlikket 6400 danske postbude, Dan OTO: John Fredy

e BE=Tal s ab=1a ¥ aI=la= = s = = [ ]
Ruteudizegningsvaerktej, TOR, arligt vil give besparelser pa knap 56 mio. kri., svarende
til 3,3 procent af den_samlede omdelingstid.
- Posthudet kommer i gennem <ag klare 5in omdeling, som typisk varer fire-

fem timer, 10 minutter hurtigere end | d3e ~far de ansatte i Post Danmark
pa Fyn, omradedirektar Lars Kristensen,

This improvement of Post Denmark’s benefit (profit) is too
based on accessibility of high quality address reference data

.'\\.. ‘
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2. Business case analysis:
Common Address Webservices

Providing address reference data
as a service oriented component



The concept of address web services

J L User J L User J L User

Application Application Application

Private
sector

E-Gov infrastructure .’ .’ .’ m’ .’ .
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Business case report 2005

g

En o g ket wiedan crigehl
DL Adea s et

+ Benefit from providing access to public data via WS
- simplifies it-development, maintenance etc.

Benefit from using common address reference data
+ e : -
- max reliability, max interoperability, frequent updates

Result (conservative): 4,5 mill. US$ / first 3 years

Benefits of common address reference data - experiences and assessments 17



3. Cost benefit analysis:
Improvement of the address system

“The problem of ambiguous road names”



The scope of the analysis

The Address system is an important

) o, . The issue
element in society’s infrastructure

Benefits of common address reference data - experiences and assessments 19



The issue

Unambiguousness is one of the most important properties of
an address system.

If addresses are not unambiguous, the result will be mis-inter-
pretations, uncertainty, delays and errors with negative impact,
both for the citizens and enterprises who are affected, and for
the authorities and business entities that makes the mistakes.

In Denmark, normally the information on Road name and
postcode is sufficient to find a specific road or street. Similar,
the information on Road name, address number and postcode
is normally sufficient as a reference to a specific address.

Normally a three-element address is therefore unambiguous.

Benefits of common address reference data - experiences and assessments 20



The issue (cont ...)

But for approximately 0,7 % of all addresses, this is not the
case, because the road name exists more than once within the
postcode.

It is not a new problem. The situation has its roots in years when the post code
system was first introduced around 1967.

Until now people have tried to cope with the problem by submitting an extra
identifier of the place name (typically the name of the village) in a 4th address

line between the street and the postcode.

In these situations an address is composed by four elements:
Road name, address number, additional place name and
postcode.

Experiences show that this solution is very in-efficient and has
several negative impacts.

Benefits of common address reference data - experiences and assessments 21



Benefits of common address reference data - experiences and assessments

s 2L

In Postcode 7100 Vejle there is two streets

1"1I e ]

e Gl Lahd'ei.re.j 5 21 named "Gil. Landevej” (Old Main Road):
e Lindved * in the village "Lindved”
. * in the suburb "Mglholm”

The additional place names "Lindved” and

| "Mglholm” are absolutely necessary if you
must distinguish, for example for addressing a
letter or when an ambulance is dispatched.

o1, Landeves 2
~Mplholm

22



In postcode 8900 Randers the road name
“Egevej” (Oak Drive) is used four times:
* in Assentoft

[ | . * in Haslund

* in Harridslev

Risted | * in Oster Bjerregrav

il arridsiey

Eocve Egevej
Ej'ﬂ

="

Benefits of common address reference data - experiences and assessments
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Consequences

Lisheths mand dede:

Ambulancen
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“Lisbeths husband died:
Ambulance dispatched to
wrong city”
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ringede o brasden
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W alarmewenirpkate OmEwer
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“Emergency center
dispatched firefighters to
wrong address”

don rigtige wel hvis deter | den Sorkerte
Pt

Det j:lpw e meoet, at slukningskaral g sendes Hi
by,

ambulanves Gl forkerts byrer  mervsd | Sobed Stand B netelefon fkke Kan siedias
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RANTIE, el Ve e Tileedge Togle-
Larkeve | Ghwgmre e ble hestilopiatd kan lkie dem d

val firvekeint mar Lurkeei; - Stedf@stes Blekboen 847 rirger e per

Bream, en ambobirce or ble Gitest slodbdes det, @ folicrim,  som fra sin mobd 61 112 o Ei-
vel st Gl Duphamenorves i per 112 ra oo mobaitelefon,  gee 5t det brender pd Ale
Rnskildeistedetfor Dunhame  om | modaetning Gl ea fast. kaeresj.

vske Vestkysten,

Dagbladet BT 23. juni 2005
11.

maj 2004
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Concept of the cost benefit analysis

+ What is the negative impact for society ?
= what is the value (benefit) of solving the problem?
= What are the costs of the solution?
I .
(+) I Is there an alternative? — and what are the costs!?
|

Benefits of common address reference data - experiences and assessments
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Analysis of negative impact

What is the negative impact for society ?
= what is the value (benefit) of solving the problem?

Qualitative analysis: Quantitative analysis:
e Interviews with house- e Estimation of negative,
holds and businesses economical consequences
« Collection of real life (loss)
examples ...
Must show that people in real life Must show that society (citizens,
experience problems and potential business etc.) has measurable loss or
loss extra costs, caused by the problem

Benefits of common address reference data - experiences and assessments 26
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Interviews
100 - Has experienced mistakes (pct.)
90 -
o 1 68 70
70 - 61
60 -
50 -
40 A 35 36 |
30 - 26 25 25 on \§
20 A \ S \
r E -
104 e NN ° B ”
0 : . | B N\Neee |
Total Citizens Business
M Post Deliver. goods ¥ Visits EliAmbulance, police fire

Benefits of common address reference data - experiences and assessments
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Real life examples ... (just two)

No letters from hospital regarding child’s heart disease

The family has a child with a serious heart disease. The child receives treatment
from a major hospital in the region. The hospital often sends letters with schedules
for treatment, meetings with doctors etc.

Some of the letters are delivered to the wrong address, and some are delayed, with
the result that the child misses the scheduled treatment.

The family are frustrated and don’t know what to do. They are also uncomfortable,
knowing that the people at the wrong address is receiving their private
correspondence with the hospital. They are in a dialogue with the hospital, but the
hospitals claims, that their it-system is not capable of managing the extra place
name in the address.

19 tons bricks delivered to wrong address in a dwelling area

An entrepreneur has ordered |9 tons of bricks for a construction work.

The bricks was delivered at the wrong address, which is situated in a dwelling area,
while the owners were at work. The transport company and the entrepreneur had
many discussions before the situation was clarified.

Benefits of common address reference data - experiences and assessments
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Benefits of common address reference data - experiences and assessments

A B C D F
|Letters and parcel delivery
2 T T
3| Post Danmark letters/year (2004) 1.300 00 1.300,00
4 JiPost Danmark parcelsfyear (2004 36,00 35,00
5
2]
7 Addresses not unambiguous in % of all 0,58% 10,40
g
AYiFrequency in mistakes caused by the problem 15 0% 156
1
11 |Negative value of delays (example)
12 L attars Erartin femgimin_f}-ear} LISk o
134{a) Mo impact 90 0% 1,40 0,00
14)1b) Some impact 8.0% 012 1,00
15} ) Major impact 20% 0,03 158,00
16 | Total 100,0% 1,56 0,7
17
18 |Parcels Fraction | ltems{mio.fyear)  LUS%/ ltem
19012) Mo impact o0 ,0% 004 000
2001b) Same impact g 0% o,oo 10,00
214ic) Major impact 2 0% 0,00 90,00
225 Toa O g 0.04 0.1
23
24 Ekstra costs of error managment (Post DK)
25 [Letters 100,0% 156 0,15 02
26 [Parcels 100,0% 0,04 10,00 0.4
27 {Total 0,7 0,7
23
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112 (US 911): Estimation of negative impac

1) It is agreed, that the problem with non-ambiguous road names results in
extra time needed to ensure that the correct address is selected as well as
an extra risk that the 112-centers select the wrong address for dispatching.

2) In 2005 “Alarm 112 had 431.437 calls and 147.830 dispatches of
ambulances. 1.900 of these were targeted at an address with the problem;
Thus the extra time consumption and risk occurs 5 times a day!

3) Different assessments (from counties and hospitals) estimates that there
10-20 times a year occurs mistaken dispatches caused by the problem. 112
does not find this figure unrealistic.

4) It is estimated that 15 % of all 112-emergencies concerns potential life-
threatening incidents, it is estimated that delays and mistakes caused by the
problem, 1-3 times per year will lead to death or severe injury.

Benefits of common address reference data - experiences and assessments 30



Final result of analysis

== Value (benefit) of not having the problem: 3,5 mill. US$ /yr

] Cost of solution: 14-16 mill. US$/ 5 yr
- - public sector alone: 1,5-2,5 mill. US$

. | Alternative: 350 mill. US$/ 5 yr
(T) : - public sector it-systems alone: 30 mill. US$

Result: Problem should be solved

Benefits of common address reference data - experiences and assessments 31



Perspektivet i analysen

Value of a repair:
The address system: ~ +3,5 mill. US$/year

... Can justify
<+ an investment of
~ 14-16 mill. US$

U J
]

Gives a picture of the total value of the address system

Benefits of common address reference data - experiences and assessments
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Perspectives

Measuring the value of the addresses

Is basically a challenge of assessment of infrastructure

Which is like assessing value of clean air or green forests ...
Which is not easy at all ...

Because the value to human life is almost infinite ...

And because it’s not only a question of Dollars or Euros

But also the question of citizens comfort, wellbeing and safety

Is though necessary, when you shall justify the cost/investment of a
certain improvement or development
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Thank you

Contact info:
Morten Lind, National Survey and Cadastre,
Denmark

mol@kms.dk
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