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AU$1,330 million in NSW over 15 years for productivity benefits ranging from 1 per cent to 
5 per cent. ACIL Allen believes a productivity benefit of 3 per cent is a reasonable estimate 
resulting in savings of AU$798 million in present value terms.  

Realisation of these benefits is based on the assumption that adoption commences at 10 per 
cent of building projects in NSW in 2026 rising gradually to 70 per cent by 2034. 
Completion of a proposed Digital Cadastre is important to realising these benefits. 

4.3 Value of 3D cadastre and BIM models for asset management 
Longer term benefits from the use of BIM and 3D modelling in asset management for non-
residential buildings in NSW has been estimated to deliver additional benefits of around 2 
per cent in the costs of asset management. These were estimated to be between AU$60 
million and AU$120 million in present value terms assessed over a 15 year period. Benefits 
are assumed to commence in 2026 and increase gradually from 10 per cent adoption levels in 
2026 to 70 per cent of adoption levels by 2034. 

 

Alan Smart 
Senior Associate 
ACIL Allen Consulting 
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ANNEX B: VALUE CHAIN  COMBINED DELIVERABLES 

This Annex contains the complete value chain combined deliverables for each of the six use 
cases investigated as part of this project: 

Forestry management 

Asset Management 

Flood Management 

3D Cadastre and Valuation 

Resilience 

Urban Planning 
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(CHM) which can be used for automatic stand delineation and Depth to Water Table Maps 
that can be used to identify wet areas that are impassable in summer. 

The value add on the supply side is the increased efficiency with which forest data products 
can be produced using remote sensing techniques and the distribution of the forest data 
products using the forest information portal which promotes wide re-use and reduces 
duplication of effort. 

1.4.4 Demand-side Value Chain 
On the demand side there are a small number of software developers and aggregators, mostly 
specialists in forestry applications. Other developers include developers of in cab digital 
navigation and logistics planning systems and outdoor activity application developers for use 
in the leisure industry. 

The End Users are divided into four main groups: 

i. those directly involved with forestry (by far the biggest group); 
ii. defence and civil contingency users; 
iii.  government agencies (mainly involved in heritage and the environment); 
iv. citizens who use forests for leisure pursuits. 

The value chain for forestry begins with the Forest Owners using the forest data to make 
investment decisions. Encouraging forest owners to make use of their assets was identified 
as one of the top benefits. These investment activities include banks, insurance companies 
and realtors.  

Here also Forest Centres are involved in providing financial support. Where decisions result 
in forests being sold cadastral agencies use the available data to administer land and tax 
agencies use the data to ensure the correct amount of tax is paid. 

If the first stage of the forestry value chain is characterised by investment the second stage is 
characterised by forest management. Here the data is used by Forest Owners, Forest 
Companies, Forest Centres and Specialist Forestry Consultants to apply appropriate 
silviculture techniques to improve productivity by for example thinning and treating pests. 

The final stage of the forestry value chain is characterised by harvesting and the remainder of 
the activities that convert trees into products for consumption, predominantly wood and 
paper. The main benefit of 3D data is in identifying wet areas which are impassable in 
summer. With improved data access, roads can be designed to be more effective, transport 
speeds increased and consequently transport costs decreased. In addition it is expected that 
the increased availability of accurate data will lead to increased levels of automation for 
example machine guidance for thinning. Further down the value chain the information 
provided about the distribution and quality of wood can be used to guide buying decisions 
and to plan the location of factories and facilities. 

Outside of the forestry value chain there are a large number of indirect beneficiaries. 
Defence forces use the data to plan manoeuvres. Civil contingency agencies use the data to 
better respond to forest fires. Environment agencies use the data to identify and preserve 
important habitats and to slow climate change through action based on better biomass 
statistics. Cultural agencies use the data to identify cultural heritage sites. Aviation 
authorities use the data to locate obstacles as well as for airport planning. In the commercial 
sector the data is used by telecom companies for line of site estimates and electricity 
transmission companies to estimate risk to power lines. The data can also be used by 
financial services companies to analyse the forestry market and trade in Forest Company 
stocks. 
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Finally citizens can use the data by downloading and using outdoor activity apps made more 
realistic by access to 3D data. 
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3 BENEFITS SCHEDULE 

Title Description Rank 

More accurate and 
cheaper data  

Laser surveys produce more accurate and cheaper data. 
For data products such as Forest Inventory the cost of 
survey can be reduced from 10-15 Euros per hectare of 
productive land to 0.1 Euros and errors can be reduced to 
10% from 15-25%. In addition surveyors are freed from 
time consuming ground surveys and are able to provide 
more productive analysis and advice to forest owners.  

1 

Data Re-Use Data re-use. Co-operation within the forestry sector 
reduces costs of acquisition and re-use of the data across 
multiple sectors multiplies the value add. 

2 

Increased Forest 
Productivity 
Through Better 
Information 

The production capacity of the national forest is greater 
than the current supply of wood. It is therefore Finnish 
government policy to increase productivity. By providing 
forest owners with information about the value of their 
forests they can be encouraged to invest in and sell their 
assets increasing productivity.  

3 

Increased Forest 
Productivity 
Through Better 
Silviculture 

Poor forest management degrades forest productivity. 
Advanced planning and appropriate application of 
silviculture techniques using forest data products increases 
productivity.  

4 

Improved Forest 
Logistics 

Accurate data on the depth of water table improves forest 
logistics. Improvements in forest logistics increases 
accessibility. Many forests can only be reached during the 
winter, but customers need wood year round. In addition 
forest owners get a higher price if their forest is accessible. 

5 

Improved Wood 
Procurement 

Forest companies need to procure the correct type of 
timber. Laser data provides consistent, objective and 
frequently updated inventory data. Inventory data allows 
them to locate and buy the correct type of timber for their 
operation.  

6 

Identifying Areas 
of High 
Biodiversity  

Better data allows for the easy identification of areas 
which likely have high biodiversity, or habitats of special 
interest. 

7 

Carbon Capture 
Estimation 

Improved data on the amount of biomass contained in a 
forest leads to improvements in the estimates of the 
amount of carbon stored in the forest. 

8 

Identifying 
Heritage Sites 

Laser data allows for the identification of lost heritage 
sites. 

9 

Rural Development Improvements in forest productivity increases the level of 
employment in the forestry sector.  

10 

Tax Collection Information on the value of the wood in forests is a useful 
data source for tax collecting agencies allowing them to 

11 
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check that the correct amount of tax is being paid.  

Civil Contingency Improved forestry data can help emergency responders 
estimate the size and spread of a forest fire and plan fire 
fighting activities accordingly, it can also be used to 
estimate the scale of the damage caused by a fire. 

12 

Defence Planning military manoeuvres requires up to date 
information on terrain and land cover. In addition trees 
affect the signals that radar towers can receive . 

13 
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3 BENEFITS SCHEDULE 

Ref. Title Application Added Value Impact / Comment Impor tance 
      
     How much 

would my 
organisation 
invest 

      
1 Vegetation 

Management 
Targeted Monitoring   1 

   Saving of Manpower Operational cost savings  
   Reduced outage Improved service (meeting KPI score)  
   Reputational Value Reduced customer churn  
      
2 Reduced Utilities 

Strikes 
   4 

  Knowing depth of utility     
   Saved lives Operational cost savings (fines)  
   Reduced disruption Improved service (meeting KPI score)  
   Reputation Reduced customer churn  
      
3 Agriculture    0 
  Slope Aspect    
   Better crop yields Higher returns  
   Modelli ng of water contamination 

(run-off) 
Reduced environmental impact (and 
costs/fines) 
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7 Natural Capital  Placing a financial value on the 
landscape 

Natural Capital Calculations 0 

  Steeper slopes require 
greater management of 
runoff  

 Reduced environmental impact (and 
costs/fines) 

 

  Deciding where concreting 
over of private gardens 
should be discouraged 

SUDS Improved water quality, reduced peak 
flows, better flood management 

 

      
8 Leisure market    0 
  Cycling / Walking  Improved health indices, reduced CO2 

(less use of vehicles) 
 

  Gaming Virtual Reality / Augmented reality ???  
      
9 Better Geological 

Information 
   1 

  Better decisions  Reduced 'overspend' of construction 
budgets, reduced implementation 
delays 

 

  Reduced building costs  Better planning of construction 
appropriate for sub-surface features 

 

      
10 Internet of Things    3 
  To optimally place sensors 

inside buildings 
   

   Better placed so more useful data Better performance monitoring or 
assets (pre-emptive maintenance, less 
down time, improved services) 
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  Choosing where to put 
sensors on street lights and 
similar council assets 

Optimal use of street lights and other 
"slack assets" as sensor locations 

Additional revenue streams.  

      
11 Flood Analysis    0 
  Burst or broken pipes    
   What land / property do they affect? Predictive modelli ng. System of 

system failures 
 

      
12 Emergency 

response 
   0 

  Access issues right type of vehicle deployed Reduced response time, saved li ves  
      

13 Water Asset 
Planning 

   0 

  Gradient    
   To allow better planning of pipes to 

minimise excavation and pipework 
cost 

Detailed site surveys (3D) already 
undertaken prior to design? 
Deployment of appropriate resources 
in field first time (reduce repeat visits) 

 

      
14 Data sharing / 

interoperability  
 Standards Reduced data handling costs, 

increased reliance on data (easier to 
maintain currency of data if costs of 
handling are reduced - the better the 
data the more li kely people are to use 
it rather than ignore it). 

1 
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15 Telecoms    2 
  4G/5G Deployment    
   Signal propagation affected by 

surrounding urban structures and tree 
types 

Increase in number of masts for 5G 
from 4G = x100. Cost per mast 
reduction is significant roll -out 
saving. 

 

  Broadband  Masts locations susceptible to changes 
in environment (vegetation/building 
extensions). Monitoring change 
against performance reduces site 
visits. 

 

      
16 Managing Assets   buried and non-buried assets, 

buildings, Transport networks, mobile 
transport assets 

6 

  What they don't get with 
CAD 

   

      
17 Buildings    1 
  Flow of air around new 

development 
   

      
  People flow in large 

complexes 
Shopping malls, stadiums, rail stations Shopping malls, stadiums, rail stations  
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18 Airports    0 
  More accurate mapping of 

hazards on flight paths 
   

  Facilities management Underground plant Water pipe burst could close LHR for 
3 months 

 

      
19 Urban Planning 

Regulation 
   3 

  Better data-driven 
decisions 

Basement control Groundwater infiltration issues (water 
quality, forced to surface flows, 
basement flooding, asset leakage 
[drinking water, sewage pipes suffer 
from ingress], reduced ground water 
retention of rain fall water) 

 

   See Glasgow example   
      

20 Insurance Policy validation   3 
   Check validity of information 

supplied by customer on building 
insurance policy application - is 
height of building consistent with it 
being 3 floors? 

Increased confidence in calculated risk 
- leads to better premium pricing (to 
meet competition or return better 
margin) 
Reduce exposure to risk by 
disbursement of portfolio 
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21 Heritage Protection    3 
  View shed Analysis  Examples include the shard blinding 

train drivers and walky-talky 
damaging cars 

 

    Sub-surface heritage sites. EH 
maintain records of archeologically 
significant sites in London. Need 
consultation before work can 
commence in this locations. Depth not 
known 
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1.4 Analysis 

1.4.1 Scope 
As many of the delegates were from France, much of the workshop input has an emphasis on 
the situation in that country. The French system has multiple authorities with responsibility 
for flood management, local regional and national. We have not tried to rigorously separate 
them out as this level of detail was not covered in the workshop and would over complicate 
the deliverable. Improved coordination between them by common access to more accurate 
3D data would clearly add value and has been identified in the deliverables. 

 

We have enhanced the workshop results, where our experience suggests there were gaps at 
the end of the workshop, from other studies concerning added value. These come from 
literature research and previous studies ConsultingWhere have undertaken. A glossary of 
terms that may not translate directly is included, to assist participants in the study from other 
countries in using the outputs. 

1.4.2 Most Significant Benefits 
As identified by the workshop participants, the processes where the most value is added, 
generating the most significant potential socio-economic benefits, are as follows: 

1. Early warning for emergency services saves lives. 
2. More accurate and reliable risk analysis tools result in better development planning 

decisions and more appropriate construction. 
3. Risk analysis tools that are, easier to use and understand, result in a reduction in time 

spent justifying the evidence and so reducing the administrative costs of consenting. 
4. More accurate and reliable risk analysis tools result in better emergency response 

planning (including simulations)  and a more effective response. 
5. More accurate risk analysis increases the confidence of insurance providers when 

setting premiums and allows for more competitive premiums for some customers. 

This list provides a focus for quantification of economic benefits and elaboration of social 
benefits that would be required as part of a full business case. 

The report by the United Nations (in 2013) on the Value of Geoinformation for Disaster and 
Risk Management (VALID): Benefit Analysis and Stakeholder Assessment provide an 
excellent assessment of the various methodological approaches. This document is available 
on the basecamp site. 

Some very valuable quantitative output concerning the costs of flooding by the Swiss 
Federal Research Institute WSL on behalf of the Federal Office for the Environment FOEN. 
Damage originating from naturally triggered floods, debris flows, landslides and rock-falls 
(since 2002) have been included. However, it does not consider damage from avalanches, 
snow pressure, earthquake, lightning, hail, windstorm and drought. The corresponding 
weather conditions are also noted in the database. The database, going back to 1972, 
currently has more than 20,000 entries. The information is (partially) available in English1. 

                                                      
1 Costs of flooding research by the Swiss Federal Research Institute, available at: 
http://www.wsl.ch/fe/gebirgshydrologie/HEX/projekte/schadendatenbank/index_EN 

http://www.wsl.ch/fe/gebirgshydrologie/HEX/projekte/schadendatenbank/index_EN
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1.4.4 Demand-side Value Chain 
The added value components identified in the benefits spreadsheet are shown by numbered 
yellow triangles attached to the relevant actors and processes.  As on the supply-side, for 
clarity, the connectors only show the most significant inter-relationships between processes. 
Our analysis of the draft map, shows the following: 

The demand side can be decomposed using the emergency management cycle of preparation, 
response, recovery and mitigation. 

In the Preparedness stage flood models and simulations are used by the Municipalities to 
develop flood risk maps by combining flood models with a range of raw data on the location 
of people and property described above. The Municipalities uses these risk maps to plan 
urban development and evaluate planning applications for flood risk. The Emergency 
Services and Structural Engineering Companies use flood risk maps to plan the distribution 
of disaster relief assets and to design and build appropriate flood protection structures. 
Utility Companies and the Road and Traffic Agency use flood risk maps to plan asset 
protection and Insurance Companies use flood risk maps to estimate portfolio exposure. 

Flood risk maps are also be used in combination with 3D models of cities to create 
visualisations to inform and engage Citizens and Elected Representatives either directly or 
via the media. 

In the Response stage flood prediction services use flood models and risk maps in 
combination with a range of real time, or near real time, hydrographic and meteorological 
data (see supply side) to create real time flooding information and decision support systems. 
These systems are used by The Crisis Management Group (including the Emergency 
Services) to make decisions, for example about who to evacuate and when. They are also 
used to send warning messages to the Citizens, either in person, or via flood alert 
applications. A range of actors use real time flood information to make appropriate decisions 
during a flood, for example the Utility Companies may need to decide whether or not to shut 
down a power station. 

In the recovery phase the Environment Agency develops damage assessment maps using 
post event analysis carried out by the NMA (see supply side). These maps are used by the 
Insurance Companies to estimate claims and the Waste Water Authorities to analyse how 
surface water percolation will affect ground water supplies. 

In the mitigation phase risk maps are updated and improved by the Municipalities 
incorporating post event analysis carried out by the NMA (see supply side). 

1.5 Notes 
We believe there are still gaps in the value chain related to flood management in coastal 
areas. This requires further input from some of the delegates (or other experts). 

 

Links between this use case and the others are indicated by oval boxes. The completeness of 
these linkages will be revisited once all value chains are completed. 
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3 BENEFITS SCHEDULE 

Ref. Actor  Process Benefi t Source Score 
1 Crisis Management 

Group 
Flood early warning systems allows for emergency 
services and local authorities to take short term flood 
mitigation actions to save lives and property. 

Increased public safety & 
avoid loss of li fe and 
damage to property. 

Workshop 17 

2 Municipaliti es 
(agencies involved 
in development 
planning) 

Improved flood risk map accuracy improves confidence in 
the legitimacy of flood risk assessments. Improved 
confidence increases risk awareness for politici ans, citizens 
and local authorities which leads to more effective local 
strategic planning (10-20 years ahead) to mitigate future 
flood risk. Wise development in flood prone regions avoids 
loss of life and damage to property. 
In addition as fewer businesses and services are sited in 
high risk zones, fewer interruptions to services due to 
flooding occur. Also reduced building on flood plains 
allows for natural storm water management leading to 
improved water quality and increased biodiversity. 

Increased public safety & 
avoid loss of li fe and 
damage to property. 
Reduced loss of business 
and interruption to 
services. 
Preservation of the natural 
function of floodplains. 

Workshop/ 
other 
sources 

8 

3 Municipaliti es 
(agencies involved 
in development 
planning) 

Improved tools for risk analysis in the strategic planning of 
construction are quicker to use and easier to justify this 
leads to savings in administrative costs (e.g. in dealing with 
appeals) and resources. 

Administrative costs 
savings. 

Workshop 8 

4 Emergency Services Putting the assets for disaster relief in the right place. 
More eff icient allocation in planning leads to more 
effective response. 

Improved resource 
deployment 
Quicker response times 

Workshop/
other 
sources 

4 
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5 Insurance Companies Accurate insurance premiums for high and low risk areas. 
Accurate elevation data is required for individual property 
insurance risk assessment and calculating risk based 
premiums. 

More accurate risk analysis 
increases insurance 
provider confidence when 
setting premiums allowing 
for more competitive 
premiums for some 
customers. 

Workshop/
other 
sources 

3 

6 Media Citi zen/Business awareness of flood risk is improved by 
the availability  and communication of accurate flood risk 
maps. Communication is particularly effective is 3D 
visualisations are used. Making real the flood risk a citizen 
faces allows them to plan for future flood events. 

Increased public safety & 
avoid loss of li fe and 
damage to property. 

Workshop/ 
other 
sources 

3 

7 Utiliti es Improved flood risk mapping allows for better decisions 
can be made about the siting and protection afforded to 
vital infrastructure. In addition in the event of a crisis better 
decisions can be made about what contingency measures to 
take. For example whether or not to shut down a power 
station. 

Reduced interruption to 
services. 
Avoid damage to property. 

Workshop 2 
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8 NMCA LiDAR data capture cost less than traditional(ortho-
photography or full  topo survey) data capture methods for 
equivalent coverage. 
3D data can be produced for only a marginal greater cost 
than 2D, but operators are able to derive more accurate 
interpretation from 3D. 
Newer modelli ng and analysis techniques result in faster 
more automated data processing performed by staff with 
lower skill  set. 

Operational Eff iciencies. 
Lower data capture costs. 
Lower data processing 
cost. 
Reduce time identifying 
flood prone areas. 
Less time spent on 
corrective rework. 

Workshop/
other 
sources 

 

9 All  Users Reduced duplication in data capture by providing a 
national level single source of elevation data. 

Lower data capture costs 
and common specification. 

Other 
Sources 

 

10 Public Water 
Authorities 

Eff icacy of existing flood mitigation structures Accurate, 
reliable elevation data is essential to ensuring flood 
mitigation structures are effective. Improved flood 
modelli ng techniques, using elevation data, can 
demonstrate that existing flood mitigation structures are 
potentially i neffective. 

Fewer floods exceeding the 
design capacity of the 
protection work. Increased 
public safety & accurate 
avoid loss of li fe and 
damage to property. 

Other 
Sources 

 

11 Structural 
Engineering 
Consultancies 

Greater certainty and confidence in flood event predictions 
mean engineers can allow less contingency in mitigation 
structures. 

Reduced cost of flood 
mitigation structures. 

Other 
Sources 
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Statistics Agency 

Public sector body with responsibility for official statistics, for example demographic data 
and census. 

Telecommunication Companies 

Companies transferring data via telecommunication networks. 

Utility Companies 

Public utilities provide water, electricity, natural gas, telephone service, and other essentials. 
Utilities may be publicly or privately owned, but most are operated as private businesses. 

Waste Agencies 

Department of municipal authority responsible for solid waste disposal and recycling. 

Weather Satellite 

Satellites that are primarily used to monitor the weather 
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Water Companies

Maintains database of land 
rights associated with 

piped water, storm water 
and sewage networks.

Electricity Transmission 
Companies

Maintains database of land 
rights associated with high 

voltage transmission 
networks.

Electricity Distribution 
Companies

Maintains database of land 
rights associated with low 

voltage electricity 
distribution networks.

Telecommunication 
Companies

Maintains database of land 
rights associated with 
telecommunication 

assests.

Gas Distribution 
Companies

Maintains database of land 
rights associated with low  
gas distribution networks.

Utilities Products and Services

Property Information

App Developer

Use data to develop real 
estate smart phone 

applications for citizens. 

Municipalities

Uses data for knowing 
where people live/

addressing in apartments.

Municipalities

Uses data for noise 
analysis. 

Municipalities

Uses data for air quality 
analysis. 

Municipalities

Uses data for evaluating 
other environmental 

variables.

Property Appraiser/Valuer

Uses data for more 
efficient accounting of 

complex variables.  

Property Appraiser/Valuer

Uses data for improving 
quality of neighbourhood 

information. 

Property Appraiser/Valuer

Uses data for presentation 
of property.

Property Appraiser/Valuer

Uses data for clearer 
demarcation of property. 

Property Appraiser/Valuer

Uses data to find 
comparable transactions 

other than those based on 
location and time. 

Real Estate Agents/Brokers

Use data for marketing 
properties. 

Real Estate Agents/Brokers

Uses data to comprehend 
complex ownership 

situations.

Notaries

Use data for better insight 
into complex ownership 

situations. 

Notaries

Use data to create more 
accurate and nuanced 

deeds. 

Public Health Institutes

Uses data for 
epidemiological research.

Municipalities

Use data to simulate the 
visual impact of proposed 

developments on the 
environment. 

Insurance Companies

Use data for to make more 
granular risk assessments 

– micro tariffing.

Insurance Companies

Use data for to make more 
accurate assessments of 

damage claims. 

Construction Industry

Use data for building 
design. 

Construction Industry

Use data to create 
visualisations of planned 

buildings in context.

Property Developer

Uses data to develop 
business models for new 

developments. 

Citizens
Check accuracy of the data 

held about their own 
property thereby gaining 

trust and control and 
ownership.

Property Buyers

Assemble data on 
potential properties.

Government

Integrate data to stimulate 
public interest and 

increase public confidence 
in the valuation process.

Police Depatment

Uses data for anti 
terrorism activities. 

Fire Department

Uses data to save lives and 
property.

Fire Department

Uses building materials 
information to plan fire 

fighting strategy and 
assess fire risk.

Utility Companies

Use data for planning 
network maintenance. 

Utility Companies

Use data for cheaper 
registration of large 

infrastructure.  

Utility Companies

Use data for location 
planning.  

Funder AggregatorPublisher

Reseller Developer User

Information Flow

Key

Building Data

Property Developer

Collects floor plan data. 

Cadastral Agency

Aggregates property floor 
plans.

Cadastral Agency

Aggregates parcel 
boundary data. 

Cadastral Surveyors

Collect parcel boundary 
data. 

Cadastral Surveyors

Collect the extents of 
permits/easements.

Land Registration 
Authority

Maintains register of 
easements that apply to 

properties.

Cadastral Agency

Aggregates permit 
boundary data. 

Earthquake Archive

Publish past earthquake 
records.

Ministry of Agriculture

Publish data on land 
suitability for crop 

production and levels of 
agricultural subsidy.

Land Registration 
Authority

Maintains register of land 
ownership.

Land Registration 
Authority

Maintains register of 
condominium rights. 

Union of Municipalities

Joint analysis of market 
prices

Cadastral Data

Valuation Data

NMCA

Develops DTM and DSM.

NMCA

Develops heights of 
objects dataset.

NMCA

Develops large scale 
topography.

NMCA

Distributes Large Scale 
Topography.

NMCA

Distributes address 
register.

NMCA

Collects aerial oblique 
imagery. 

NMCA

Conducts aerial lidar 
survey. 

Remote Sensing 
Companies/Consultants

Collects oblique imagery.

Survey Companies

Collect panoramic street 
level imagery.

NMCA

Collects panoramic 
imagery at street level. 

Remote Sensing 
Companies/Consultants

Collects orthophotos.

Satellite Companies

Collect imagery.

Survey Companies

Large Scale Topographic 
Mapping.

Government Ministry

Sponsors topographic 
mapping.

Topographic Data

UD

Topography

Addressing

NMCA

Develops Address Register.

NMCA

Distributes 3D data 
products.

Municipalities

Maintains database of 
planning zones and 
protected sites (e.g. 

protected trees)

Building Surveyor

Creates asbestos presence 
reports for properties. 

Geological Office

Publish geology maps.

Geotechnical Engineer

Create soil and geology 
reports for properties.

3D

Cadastral Agency

Aggregates data on 
property roof shapes.

Real Estate Agents/Brokers

In building locations of 
units/appartments.

Construction Companies

BIM Data.

Municipalities

Maintains buildings 
register including details of 

property quality plus: 
gross useable floor area, 

volume, wall and window 
area.

Addressing

Addressing

#

3

1.b
6

7

8

Benefits Schedule Rank

Link to Urban 
Planning Value 

Chain

Citizen

Updates to building and 
dwelling register. 

1.a

Addressing

Real Estate Agents/Brokers

Provides information on 
past sales for use as 

comparables. 

Addressing

Cadastral Products and Services

Topographic Products and Services

Building Products and Services

Valuation Products and Services

Building Developers

Supply Side
“Raw” Data

Supply Side
Information Products and Services

Demand Side
Software Developers Aggregators

Demand Side
End Users

Property Appraiser/Valuer

Provide professional 
judgement on the value of 

a propety.

Property Appraiser/Valuer

Report on the building 
quality and occupation. Tax Authorities

Maintains database of the 
taxation valuation of real 

estate. Specialist Software 
Company

Aggregate geodata for real 
estate analysis. 

Tax Authority (Denmark)

Develop model for 
automated property 

valuation.4.a 5.a

Valuation Developers and Aggregators

Tax Authorities

Use data for valuation for 
tax purposes.  

Ministry of Finance

Use data to provide 
transparency for the 

taxation process. 

Government

Use data for desktop 
valuations which reduce 

the requirement for 
property inspections. 1.c4.b 5.b

Valuation End Users

Banks and Credit Unions

Uses data for validating 
loan applications.

2

Link to 
Resilience 

Value Chain

Link to Asset 
Management 
Value Chain

NMCA

Maintains Key Registers 
Database

2     VALUE CHAIN DIAGRAM
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1.4 Analysis 

1.4.1 Scope 
The Belgium system has multiple authorities with responsibility for resilience as well as a 
national and regional mapping agencies. We have not tried to separate them out rigorously as 
this level of detail was not covered in the workshop and would over complicate the 
deliverable. Improved coordination between the authorities by common access to more 
accurate 3D data is clearly added value and has been identified in the deliverables. 

The defence and intelligence aspects of resilience are referred to but are not elaborated for 
obvious reasons of security and confidentiality. 

1.4.2 Most Significant Benefits 
Identified by the workshop participants, as: 

1. Better building information (layout, number of floors etc.) which reduces emergency 
service response times by improving access decisions: the right resource in the right 
place at the right time. 

2. Better 3D contextual data e.g. slope, aspect etc. which improves localisation of 
callers and incidents by Emergency Control Room operators (particularly in rural 
areas where there are few landmarks and cell phone location accuracy is poor). 

3. 3D city models improve the analysis of planned developments and allow factors 
such as crowd evacuation to be taken into account and the design evaluated to 
minimise the impact of bomb blasts. 

4. Better and more accessible 3D information can be used by defence forces to respond 
to terrorist incidents more effectively, for example, by identifying and blocking 
escape routes or identifying sniper positions. 

5. Improved data sharing and rationalisation reduces the cost of acquisition and 
improves interoperability 

1.4.3 Supply-side Value Chain 
The supply-side of the value chain shows the main actors currently involved or required to 
produce the resilience information products. The connecting arrows illustrate the main flows 
of information between the actors. 

For resilience, the key product containing 3D data is the 3D building model. These models 
are developed by Commercial Geo-Data Companies, such as GIM in Belgium, either for the 
NMCA or for direct commercial resale, and are based on topographic mapping supplied by 
National Mapping and Cadastral Agencies (NMCAs). Building Models are enriched by 
including a range of attribute data supplied by NMCAs such as addressing, Points of Interest 
(POIs) and geographic names. In addition, in the field of resilience, it is essential that 
detailed mapping is available for all areas, not just city centres, and that this mapping 
includes as many relevant themes of information as possible. This is why additional 
topographic features, such as City Terrain Inventory (supplied by Municipalities) street light 
positions (supplied by electricity transmission companies) are collected by Emergency 
Control Rooms for use in dispatching geo-portals. 

3D building models are a key input into crowd modelling simulations developed by Safety 
Consultants for Large Building Developers and Owners. 

3D data in the form of DTM/DSM developed by NMCAs and 3D building models also input 
variables for Chemical, Biological, Radiological and Nuclear (CBRN) dispersion models 
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where they are combined with pollutant sensor data to improve the accuracy of plume 
forecasts. 

Other 3D data products are flood models and forecasts developed by Environmental 
Agencies using hydrographic and meteorological data as input. These are covered in detail 
within the Flood Management value chain. 

Although not 3D data Transport Network data for all modes of transport is very important 
within the resilience domain. Network data sets are collated by Private Mapping Companies 
and developed 

into Integrated Transport Networks for use in Emergency Control Room dispatching 
systems. In addition to network data live, or near live, traffic date is also required alongside 
information regarding road closures and roadworks. 

1.4.4 Demand-side Value Chain 
Added value components identified in the benefits spread sheet are shown by numbered 
yellow triangles attached to the relevant actors and processes.  For clarity and as on the 
supply-side, the connectors only show the most significant inter-relationships between 
processes. Our analysis of the draft map is described below. 

In the Preparedness stage 3D data is used to develop CBRN dispersion models. These are 
used by Industrial Chemical Companies to develop SEVESO Emergency plans. 3D building 
models can also be used by Municipalities to improve the analysis of planned developments 
and allow factors such as crowd evacuation to be accounted for and design evaluated to 
minimise the impact of bomb blasts. Emergency Services can also use 3D building data for 
planning, for example fire services can use 3D data to determine the length of ladder needed. 

In the Response stage the two main consumers of 3D geo-information are Emergency 
Control rooms who are responsible for dispatching emergency responders, and the Ministry 
of the Interior who are responsible for Crisis Management during significant emergencies. 
Dispatching systems require data for localisation of callers and incidents. This can range 
from the relatively simple: asking a caller to describe the direction of slope they are on and 
comparing this to a 3D terrain model within a dispatching geo-portal, to the more complex: 
using a 3D building model to ascertain the exact position of an apartment within an 
apartment complex and passing that information onto 

emergency responders to ensure that the response goes directly to the incident. Crisis 
Management 

systems consume a greater number of datasets than dispatching systems. They are used to 
coordinate potentially massive responses. They make use of 3D data derived products such 
as crowd forecasts, plume models, flood models and 3D building models, which they can 
use, for example, to position defence forces. 

In the recovery phase 3D data can be used by the emergency services to assess damages and 
by insurers to update statistics and set premiums. 

1.5 Limitations 
We believe there are some gaps in the value chain. A review of the United States Federal 
Emergency Management Agency (FEMA) Emergency Support Functions1 indicates that 
                                                      
1 http://www.fema.gov/media-library-data/20130726-1825-25045- 
0604/emergency_support_function_annexes_introduction_2008_.pdf 
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there is little regarding Search and Rescue Operations, Public Health, or Energy 
infrastructure assessment, repair, and restoration. 
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3 BENEFITS SCHEDULE 

Rank Actor Process Benefits Score 

1 
Emergency Services 
(emergency response) 
Citizens (better protected) 

Better Information Inside, Outside and Around 
Buildings (layout, number of floors etc.) 
Improves Accessibili ty (day and night). 
However there are privacy issues. 

Emergency services response times reduced. 
More efficent deployment of emergency response 
assets (the right asset to the right place first time). 
More accurate localisation of emergency callers and 
incidents. 
Safety of emergency responsers improved. 
Safety of victims improved. 

16 

2 Emergency Control Room 
Operator Localisation using cues from DTM (3D data) 

Easier to locate caller particularly in rural 
areaswhere there are few landmarks and cell phone 
location accuracy is poor. 

7 

3 Construction Developers and 
Local Authorities Planning new developments 

Geodata will  only get into plans once 3D. 
Better planning for crowd evacuation. 
More user friendly visualisations, plus opens up the 
possiblity  of VR. 
More engaging visualisation - less boring. 
Analysis of planning applications at street level. 
Able to design to minimise the impact of bomb 
blasts and fire. 
More li kely to realise environmental benefits. 

7 

4 Defence Forces Better Information, Easier (quicker) access to 
information 

Better able to prevent future terrorist 
attacks. Able to identify  and block 
potential terrorist escape routes. 
Able to better plan terrorist incident response, e.g. 
sniper placement. 

6 
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5 All Data Suppliers Data Sharing and Rationalisation 
Reduced cost of acquisition. Emergency services 
speak the same language meaning reduced errors 
and quicker response times of all required services. 

5 

6 Nuclear Regulator Plume modelli ng Urban areas more accurately modelled with 3D 
data. 

4 

7 

Fire Service 
(preperation/planning) 

Better Information Inside, outside and around 
Buildings (layout, number of floors etc.) 

Shorter site visits. 
Better prioritisation of inspections. 
Better quality assessment. 
Better inventory. 

4 

8 
Emergency Services Develop 3D Crisis Scenarios Better training as more realistic. 

Less expensive as desk exercise. 
Public disturbance reduced. 

2 

9 Data Acquisition Companies Selli ng products and services 

Dis-benefit: reduced sales if emergency services 
'buy-once'. 
However increased use of the data opens up other 
markets within public sector plus increases demand 
for updated versions. 
In addition increased usage increases data quality 
due to feedback. 

 

10 Insurance Companies 3D Fire Plans More Accurate Calculation of Risks  

11 Telecom Companies Data Sharing in times of crisis. Better contingency planning to keep emergency 
services connected  

12 Public Transport Network 

Update information about access (road closures 
etc.) and public transport availability  during 
crisis and recovery. 3D allows this to be 
assessed more accurately. 

Better contingency planning.  
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13 Citizens 
Knowledge that the emergency services have 
3D data and are therefore better equipped to 
respond. 

Feel safer  

14 Media + Emergency Services Better 3D Visualisation Improved communication with the public. Better 
publicity  for the emergency services.  

15 Government Visualisation of Emergency Response Easier to explain response during public enquiries.  



http://www.raeng.org.uk/publications/reports/living-without-%20electricity
https://www.ordnancesurvey.co.uk/international/case-studies/safely-running-major-%20events.html
https://www.ordnancesurvey.co.uk/international/case-studies/safely-running-major-%20events.html
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http://www.housing.gov.ie/sites/default/files/migrated-%20files/en/Legislation/DevelopmentandHousing/Planning/planning_and_development_regulations_2001_-_2015_unofficial_consolidation_annotated_17_12_2015.pdf
http://www.housing.gov.ie/sites/default/files/migrated-%20files/en/Legislation/DevelopmentandHousing/Planning/planning_and_development_regulations_2001_-_2015_unofficial_consolidation_annotated_17_12_2015.pdf
http://www.housing.gov.ie/sites/default/files/migrated-%20files/en/Legislation/DevelopmentandHousing/Planning/planning_and_development_regulations_2001_-_2015_unofficial_consolidation_annotated_17_12_2015.pdf
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building in areas of susceptibility, but are also clearly value add components to other use 
cases such 

increased resilience to natural disasters. Consequently, spillovers between use cases are an 
important part of building the economic justification for each use case. 

Examining the end-user segment of the value chain shows the beneficiaries of an improved 
planning consent process are many and the benefits they derive are varied. A good 
exposition of these many benefits can be found in the Singapore Smart Nation initiative5. 
Some of the benefits are long-term and strategic, so difficult to quantify. 

However, the most significant beneficiaries are clearly property developers, the various 
professional advisors (planning, environmental, engineering and geospatial) and local 
authorities themselves. 

The most effective policy change may therefore be for local authorities to impose the 
requirement on applicants to create integrated 3D models to support consent applications for 
major developments. 

                                                      
5 http://www.smartnation.sg/ 



Citizens and Community Groups

Housing Services

Utilities

Spatial Standards Bodies

Social Sector

Software Vendors

Utility Infrastructure Data

Property Information

Other Public Services

Construction

Marketing

Planning Finance 

Environmental 
Consultancies

Develop 
environmental 

impact 
assessments/

statements

Planning Data

Topographic Mapping Products

Transport Data

Geological Information 
Products

Geological Data

Open Street Map

Provide crowd 
sourced 

topographic 
mapping as open 

data.

Search Engines

Real time traffic 
data.

Bus Operator

Real time usage 
data. 

Transport to Ireland

Develop real time 
journey planner. 

GIS Companies

Software and 
Services.

Investment Funds

Use data for 
property portfolio 

investment 
decisions.

Citizens

More trust in local 
democracy

Citizens

Better 
understanding of 

development plan

Property Developer

Pricing decisions for 
property sales and 
commercial leases

Department of 
Transport

Plan new public 
transport provision

Security Serrvices

Use data for 
incident/event 
management.

Aviation Authority

Use data for flight 
path obstacle maps.

Public Health 
Services

Use data to manage 
public health.

Housing Agency

Housing Vacancy 
Register

Forecase Future 
Houding demand

Emergency Services

Use data to plan 
access to buildings.

Industrial 
Developments

Supply of Products 
and Services

Regional 
Development 

Agencies

Use data to obtain 
funding.

Supply Side
“Raw” Data

Supply Side
Information Products and 

Services
Demand Side

Software Developers Aggregators
Demand Side

End Users

Funder AggregatorPublisher

Reseller Developer User

Information Flow

Key

# Benefits Schedule Rank

Survey Company

Develop Urban 3D 
Models.

Open Geospatial 
Consortium

City GML
WFS/WMS

Data Models

Construction 
Professionals

Provide building 
plans (CAD format).

Planning 
Consultancy

Develop 3D models 
for viewshed 

analysis, shade 
assessment and 

public consultation

Specialist 3D 
Software Comanies

Provide 3D 
modelling software.

Survey Company

Develop Building 
Information Models 

(BIM)

Office of Public 
Works

Provide drawings 
(CAD formats) of 
planned works.

Specialist 3D 
modelling software

Provide 3D 
modelling software.

Engineering 
Consultancy

Transport Impact 
Statement

Telcoms Company

Location-referenced 
Communication 

usage.

Retail Developer

Provide Retail 
Impact Assessment.

Local Authority

Sustainable 
community 

assessments.

Environment and Heritage Data

Department of 
Agriculture

Provide land use/
cover data e.g: 

forestry, 
tillage,grass etc.

Department of Arts 
and Heritage

Provide locations of 
national 

monuments and 
historical buildings.

National Parks and 
Wildlife Service
Boundaries of 

protected areas 
with high heritage 

or conservation 
value.

Environmental 
Protection Agency

Provides data on 
biodiversity, 

licenced polluter.

Local Authorities

Provide locations of 
protected 
structures.

Local Authorities
Provide boundaries 

of architectural 
conservation areas 

(existing and 
planned). 

Local Authorities

Provide locations of 
archeological zones 

(existing and 
potential). 

Geological Survey

Develops models of 
potential landslide 

risk. 

Geological Survey

Develops 
quaternary (soils 

and bedrock 
models. 

Geological Survey

Develops 
groundwater and 

aquifer risk 
assessments.

Geotechnical 
Consultants

Site investigation 
data.

Agriculture and 
Food Authority

Soils Data

Geological Survey

Geological maps.

Irish Water

Provide detailed of 
water services, 

water supply, storm 
drainage and 

sewerage.

Property Developer

Commission 
Environmental 

Impact Statement.

Demographic Data

Department of 
Social Protection

Provide details of 
welfare recipiants.

Statistics Agency

Provides 
demographic data 

including 
population, vacancy 
rate, work profiles 

and property 
values.

Tax Agency

Provides income 
and employment 

data.

Transport 
Infrastructure 

Ireland

Public transport 
services data. 

Transport 
Infrastructure 

Ireland
Locations of 

accident black 
spots. 

Transport 
Infrastructure 

Ireland

Routes for planned 
road developments.

Transport 
Infrastructure 

Ireland
Provides bus, train, 
light rail routes and 

usuage data.

Local Authorities

Provide Traffic 
movements.

Social Sector Data

Health Service

Provide hospital 
locations and 
ambulance 

catchments data. 

Department for 
Education

Provides locations 
of schools and other 

school attributes.

Research 
Observatory

Provide locations of 
child care facilties.

Cycling and Running 
Apps

Physical activity and 
commuting 

behaviour insights.

Research 
Observatory

Develop Socio 
Economic Report.

Remote Sensing 
Companies/
Consultants

Provide vertical and 
oblique aerial ortho 

imagery.

Survey Company

Provide Lidar scans.

Satellite Companies

Provide satellite 
imagery.

Waterways Agency

Provides 
hydrographic data 

on waterways.

Marine Institute

Provides 
bathymetric and 

coastal data.

Meteorological 
Agency

Provides weather 
data.

Office of Public 
Works

Provide flood maps: 
past flooding events 

and flood risk.

National Mapping 
Agency

Develop large scale 
topographic data 

for basemaps.

National Mapping 
Agency

Develop DTM.

National Mapping 
Agency

Aggregate historical 
mapping.

National Mapping 
Agency

Provide Height 
information.

National Mapping 
Agency

Vertical and oblique 
aerial ortho 

imagery.

Search Engines

Provide mapping 
platform with API.

Search Engines

Provide street level 
imagery.

Construction 
Professionals

Develop Asset 
Information Model 

(AIM).

Eircodes

Geo-directory of 
addresses and 

codes.

Local Authorities

Local development 
plan

Planning policies.

Survey Company

Provide land 
surveys.

Electricity 
Transmission 
Companies
Locations of  
transmission 

networks.

Electricity 
Distribution 
Companies

Llocations of  low 
voltage electricity 

distribution 
networks.

Gas Distribution 
Companies

Locations of gas 
distribution 
networks.

Local Authorities

Provide site 
inspection reports. 

Property Portals

Provide sales and 
rental listings with 

property 
descriptions.

App Developers

Develop property 
sales and rental 

listings apps. Citizens

Use data to 
compare locations 
in which to buy a 

house.

Property 
Developers

Use data to develop 
more effective 

marketing 
materials.

Sustainable Energy 
Authority

Provide building 
energy ratings.
Provides capital 

grants

Valuation Office

Provides property 
valuations for 

taxation purposes.

Land Registry

Maintains land 
ownership register.

Property Services 
Regulator

Maintains 
Residential Property 

Price Register

Property Services 
Regulator

Maintains 
Commercial Leases 

Register

Community Data

Community

Provide Local 
Knowledge and 

Feedback on 
planning 

applications.

Community

Provide geo-coded 
social media posts.

Property developer

Infrastructure Plan

Local Authority
Planning Approval Process

Validate to Decision

Property developer

Buy Land

CAD Companies

Software and 
Services.

Construction Data 
Services

Planning Approvals 
Information 

Residential
Developments

Supplies of Products 
and Services

Irish Development 
Authority

Attact Inward 
Investment

Health Service 
Executive

Future Hospital 
Provision 

Department of 
Education

Future School 
Provision 

Local Authority

Adult and Child 
Social Care 
Provision

Local Authority
Environment 

Services

Plan collection of  
Refuse

Planning

Update Local 
Development Plans

Real Estate Agents

Marketing 
Commercial and 

Residential Property

Legal Firms

Conveyancing of 
land and structure 

of leases

Telecoms
Detailed design of 

telephone network 
and cable TV / 

Internet

Energy Companies

Detailed design of 
gas and electricity 

network

Irish Water

Detailed design of 
piped, storm and 

waste water

Insurance 
Companies

Insurance for new 
properties and 

commercial 
establishments

Retailers

Assessing new retail 
opportunities

Retail Analysis 
Services

Updated 
demographic 
information

ISO

CAD standards

W3C

Web data 
Virtual Reality data

3

6

Recreation

Value of parks and 
coastal areas

Technical Training

Aid to teaching the 
relationship of 2D to 3D 

representation

Design Consultant 
(Architect/Engineer)

2D and 3D 
Development Design 

Local Authority

Desktop inspection 
of housing stock

Specialist 3D 
Printers

3D Models of 
development

Solar Power

Suitability 
Assessment

Citizens

Higher quality input 
to planning policy

Property Purchasers

Consume 
Professional 

Services

Businesses

Consume 
Professional 

Services

Consumers 

Buy Goods and 
Services

Citizens

Better public 
transport services

Public SectorPrivate Sector
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