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Socio-technological Timelines

>80,000 years   Hunter-gathering by families and clans             

(evolution)         (with nomadism in strongly seasonal areas?),

decisions at local level (mainly consensual?)

8,000 years   Agricultural settlements, towns, states, empires, 

(35 generations)  decisions at multiple levels from top to local, 

governance typically autocratic and patriarchal.

103 years    Global agreements (League 1920, UN 1945), 

(4 generations)   consensual with rise of democracy,   

governance still typically top-down.

30 years Internet enables rapid global with local exchange 

of information (including disinformation); rise of 

community-based (local and other) governance 

served by (multilingual) networking tools.
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IUCN Sustainable Use Specialist Group
ESUSG founded in 1997 - interest in Agriculture

1998-2002 ESUSG project in EU 5th Framework:

Agri-Environmental Measures for Biodiversity Assessment & 

Conservation (AEMBAC) 

2002 ‘innovation’ paper by ESUSG for a Council of Europe 

interministerial conference on Agriculture
“the Internet can be used to disseminate knowledge [from centrally developed 

complex models] in expert systems, so that management decisions can be 

made locally, and to retrieve local knowledge to improve the models. Thus, 

modern technology can enable local communities to regain motivation and 

responsibility for managing their environment.” 

2006-8 ESUSG for IUCN in EU 6th Framework: GEMCONBIO

2008-11 ESUSG in EU 7th Framework: TESS

2022-26 ESUG in EU Horizon programme: Pro-Coast
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Three    Conservation
pillars     Sustainable use
needed    Equitable distribution of benefits

Principles to apply: Malawi 1998, Addis Ababa 2004 
  Ecosystem Approach (humans are included) 
  Adaptive Management (monitoring, science)
Local Capabilities (tradition, knowledge, actions) 

1992: Convention on Biological Diversity 
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2004: Intensified cultivation is major    

cause of biodiversity loss

Understanding of causes of loss was growing. 

 For 30 declining bird species in UK, Prof. Ian 

Newton (2004, Ibis 146:579-600) identifies:

   (i) weed control, (ii) early ploughing, (iii) grassland 

management, (iv) intensified stocking, (v) 

hedgerow loss & (vi) predation.

All can be addressed, in many cases by de-

intensification measures that have low cost

but  SOMEONE  has  to  pay:  WHO  PAYS ?

MOREOVER, de-intensifying  is  COMPLEX !
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2001-2003: CEH Technology Transfer survey.  
Software was 40% of items with commercial potential

Could the internet spread conservation knowhow? 

In UK, Defra  
was keen
on integration 
for Decision 
Support in the
Rural Economy
(DESIRE), but
only under 
their control.

IUCN wanted to 
build (complex) 
Conservation by 
Sustainable Use
internationally.

SCALE CONTEXT / QUESTION SCENARIO

Field
individual

! BEEP !

HARRIER  NEST  AHEAD 

Satnav diverts 

harvester for 20 meters.

Garden
individual

Is it too soon for the Nyphalid 

butterflies if I cut the nettles now? Intelligent GIS on tablet

Farm

individual

If I use my land like this in future, 

what happens to my income, game 

bags and nitrate run-offs?

Auto-guides on farm 

plan: optimizing game, 

fishing and farm income.

Parish

community

How do we route this path to 

optimise views while minimising 

erosion and wildlife disturbance?

Headland mapping GIS:

walking (pay-parking), 

horse-riding (licence).

Higher 

govern-

ment

If trends in land-use continue for 20 

years, how can we still meet 

planned biodiversity targets? 

Modeling subsidy 

payments for leveraging 

sustainable use activities.
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2006-8: FP6 governance project GEM-CON-BIO

Addressing the complexity of de-intensifying

Data from 32 local case studies in Europe and beyond 
showed that, biodiversity & ecosystem services were 
sustained best where knowledge leadership and adaptive 
management informed decisions. 

                          Tenure    Regulation    Adaptive    Knowledge
                          System     Strength      Managed    Leadership 
   Status of:

   Biodiversity         -                                  
   Sustainability     -             -                       
   Ecosystem     -                                  
   Services
Kenward, R.E. et al. 2011. Identifying governance strategies that support biodiversity, ecosystem services and 
resource sustainability. Proceedings of the National Academy of Sciences 108: 5308–5312.

Could web-services deliver information and 
facilitate adaptive management widely to local 

people, in exchange for local knowledge?
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A design for knowledge exchange between 

local stakeholders & central policymakers

1.    What does central policy and planning have?

       Ability to produce complex knowledge tools.

Decision support for managers of land and species: 
Councils, Farmers, Foresters, Reserve managers, 

Anglers, Hunters, Access Interests.
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Land stability Subsidence

Pollution

Flood Hazard

A prototype demonstrator that provided Complex 
Knowledge to help planners apply environment 
data and understanding in the planning process. 

Biodiversity

Origin: BGS, (UK)CEH and Nottingham University

1998-2002: an Environmental Information 

System for [urban] Planners (EISP) was built 
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Shaft

Glacial Till

Landfill-domestic wasteLandfill-domestic waste

Fireclay Coal

Exposed coalfield.

Areas of potential 

subsidence over

undocumented workings.

Possible minor 

subsidence relating to 

modern deep mining.

Exposed coalfield.

Risk of subsidence

over former workings.
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Typical annual deposition 

of sulphur from a power station.

Some capabilities:

Managing Waste

Subsidence

Flooding

Pollution

Biodiversity
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A design for knowledge exchange between 

local stakeholders & central policymakers

1.    What does central policy and planning have?

       Ability to produce complex knowledge tools.

2.   What does central policy and planning need?

      Local knowledge and local actions.

Decision support for managers of land and species: 
Councils, Farmers, Foresters, Reserve managers, 

Anglers, Hunters, Access Interests.
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Maintaining and restoring biodiversity needs 
mapping at field, park and even garden scale

Satellite mapping is 
marvellous, but scale 
restricts detail, 

Ground-based for detail,
(by Swedish hunters, 1985)

1km

so is best in 
combination with 

local mapping.
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A design for knowledge exchange between 

local stakeholders & central policymakers

1.    What does central policy and planning have?

       Ability to produce complex knowledge tools.

2.   What does central policy and planning need?

      Local knowledge and local actions.

3.   What do local managers of land & species have?

      Local knowledge & capabilities (skill, cash, time).

4.    What do local managers of land & species need?

       Complex knowledge to guide their actions.

Decision support for managers of land and species: 
Councils, Farmers, Foresters, Reserve managers, 

Anglers, Hunters, Access Interests.
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(a)  collate all ways to leverage biodiversity 
enhancement, uses models to predict 
economic and biodiversity impacts of small-
scale actions, delivering decision support for 
adaptive management so that local users of 
ecosystem services can optimise benefits 
from those services, in exchange for 

(b) information on their decisions, and 
monitored results, which integrate to support 
adaptive governance by central policy-
makers (regulations & fiscal incentives). 

A web-based Transactional   
Environmental Support                  
System was proposed to: 
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 1989 -1995 NERC-ESRC Land Use Programme 

(“NELUP”) £1.2 million (ca 60 person-years) 

Catchments of Rivers Tyne (forest and mixed 

farming) and Cam (intensive arable farms):            

design for science, no model used by stakeholders 

 1998-2002 Environmental Information System for 

Planners: abandoned when government changed

 Conclusion - social aspect is critical:      
identify users/stakeholders and involve them 

formally throughout the project life-cycle.

Learn from history
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2008-11: What did TESS do?

Pan-European survey of capabilities, processes 

and knowledge needs for environmental 

decisions, not only national and but also 

(stratified, randomised) local, by translated and 

supervised questionnaire in 26 EU states + 

Norway/Switzerland/Turkey/Ukraine. 

What scientific knowledge (predictive models) 

exists and are there decision-making systems to 

help handle the complexity? 

From case studies in 8 EU states + Turkey, what 

engagement and capability exists at local level? 
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Not just cultivators! 

Have you ever 

gathered wild 

flowers/fruit/

fungi? Have you

fished/hunted?
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For children in the countryside, a first really rewarding 

experience of nature and its riches (biodiversity), is to 

gather or fish with Dad or pick flowers with Grandma.
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GEMCONBIO/TESS. How do 120,000 local communities 
in the EU use (and pay for) their Ecosystem Services?

Spend/yr €57 billion state (CAP)

€35 billion private

€27 billion private

• Ca 100 million citizens, >€60 billion Private PES p.a.

• Scope for conservation from this resource through:   

Restoring, Mapping & GIS, Nature Ambassadors
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Europe is losing biodiversity and ability to 

provide ecosystem services. Formal envir-

onmental assessments (e.g. Environmental 

Impact Assessment) give some protection. 

However, individual local stakeholders who 

manage land and species also make daily 

informal decisions, within an envelope of 

regulations and fiscal incentives but based 

mainly on local environments. The myriad 

small decisions summate to change land use. 

2006-11: TESS was about making Decisions 

for the Environment, by governments & locals   
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TESS surveyed local communities. They wanted:

More detailed maps of species and habitats

Forecasting to assist land-use decisions.

What was available to help them?

 

What do local people need to make 

decisions on the environment? 

What can they provide?
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Applicability of models for non-

expert local stakeholders

 Database models (198): 
50% were no longer 
available or not for local 
use, with only 6% deemed 
usable locally by non-
experts.

➢ Other ECOBAS 
models (195):       
84% were no longer 
available or not for 
local use; none were 
deemed usable locally 
by non-experts.

Not available

Not local

Not usable

Local+Usable



Relative lack of socio-environmental models

Making decisions needs predictive models.        

Gap analysis for forecasting showed:
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SUMMARY – so far

1. Knowledge leadership & adaptive management  
are good for biodiversity & ecosystem services.

2. Ca 100 million Europeans use wild biodiversity 
for recreation and spend >€60 Billion annually. 

3. Land+species managers take decisions (which 
summate to change the environment) at a density 
>5 orders of magnitude greater than planning 
decisions by local councils. 

4. Of ca 400 predictive models, ca 10 were usable 
and 4 good for local managers of land+species.

5. Two were in more than one language.
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TESS surveyed local communities. They wanted:

More detailed maps of species and habitats

Forecasting to assist land-use decisions.

If guided with mapping software, they could 

contribute: 

Detailed maps of species and habitats

for models to predict land-use management effects.

 

What do local people need to make 

decisions on the environment? 

What can they provide?
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EXAMPLE: Arne Parish 
in southern UK, 27 km2

1,200 citizens 
Interest in 

Deer:

• In gardens

• In forestry

• On farms

• For wildlife 

habitats

• On roads
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Could Arne citizens help 
manage deer by mapping 
them and their habitats?

i) Where, during usual daily activities, they see deer 
damage and record deer;

ii) habitats used by deer 

We made it fun, with GPS &                                                
drawing over Google maps
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Systematic survey 

of deer by a post-

doctoral biologist.   

Hunter-organised:                      

800 public sightings 

gave best density & damage data.   

Arne Parish citizens were 
good at recording deer 

sightings & damage
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©2010 Google - Imagery ©2010 DigitalGlobe, GeoEye, Getmapping plc, 
Infoterra Ltd & Bluesky, The GeoInformation Group

A Scout Team    and    a Post-doc Biologist

mapped deer habitats equally well; divergences in 

habitat class (colour) are easily resolved by training.

©2010 Google - Imagery ©2010 DigitalGlobe, GeoEye, Getmapping plc, 
Infoterra Ltd & Bluesky, The GeoInformation Group
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So TESS designed an intelligent GIS for 

cultivation and sustainable use. 

Domain Model                    Use Cases

               But still not enough Learning from History!

User

 

1. Data search

 

2. Data aggregation & 
disaggregation

 

3. Display outputs

 

4. Bayesian Belief 
Network (BBN)

 

18. Help and tutorial 
navigation  

9. User Login

 

10. Presenting model 
text content for 

translation

 

8. Language Selection

 

17. Wiki Editing

 

12. Translation

 

16. Spatial Analysis

 

7. Uncertainty 
assignment

 

6. Data quality 
assessment

 

15. Credits for data and 
model use

 

14. Scenario Output

 

13. Scenario builder

 

11. User Registration

 

5. Display Bayesian 
outputs

<<include>>

<<include>>
<<extend>>

<<include>>

<<include>>

<<include>>

<<extend>>

<<include>>

<<extend>>

<<include>>

Major Use Cases 

Group

User

User

Account

Account 

Management

Data

Maps

(Image Files)

Spatial

Data
Models

Location

Data

Request

User

Rating

Transaction

History

Subscription

Status

Metadata

Comments

Bayesian

Analysis

Scenario

Analysis

Language

Selection

Data

Integrity 

Check

Staff

Member

Comments

Moderation

Associate

Partner

Vector/Raster 

& Coordinate 

Conversion

Third Party

Data

Search
Data

Input

Running 

Models
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The Socio-economic challenge of 
Sustainable Technology

Q. How to get people to use a conservation-

through-use TESS that benefits biodiversity?

A. By building it into a portal that is very attractive 

because it benefits livelihoods and recreation of 

those using land and species:                               

a one-stop-shop for the environment.

Q. What if you have no (or blocked) funding?

A. Build the portal alone with stakeholder 

volunteers; keep in the civic sector; WAIT!
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2011: Some TESS partners launched a 25-

language website to:

►foster best-

practise in 

conservation 

through 

sustainable 

use, and 

►survey 

requirements 

of those 

managing 

ecosystem 

services.
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Then CMS and  

International 

Association       

for Falconry & 

Conservation      

of Birds of Prey 

(IAF) wanted a 

www.sakernet.org

with translation 

by volunteers,    

to promote best-

practise & project 

work to conserve 

through use.

http://www.sakernet.org/
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With 

capability 

for Right-

to-Left 

text,

and for

Language-

Specific 

diagrams,

+ Culture-

Specific 

links for 

survey on 

mobile 

phones.
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Passive link

Data flow

+ page-sharing

Management 
of the Portal

Survey by 
smartphone 

in Arabic,  
Farsi, Pashto,  

Russian

Multilingal
Out-Reach   
Best Practice 
information for 
Trappers and          

Falconers

Design and content agreed by a steering group chaired by Nick 

Williams & Dr Adrian Lombard, helped by Prof Mohammed Shobrak, Dr 

Margit Muller, Dr Ian Burfield, Dr Salim Javed and Matyas Prommer.

The survey was arranged and run by Janusz Sielicki.

2015: Sakernet Phase I
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Sakernet 
greatly 

exceeded 
its visitor 

targets, so 
IAF wanted 
a network 

for restoring 
biodiversity 
in farmed 

ecosystems
-

with click-
through to a 
satellite in 
each local 
language

2017: GWCT helped launch Perdixnet 
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with

culture-

specific

links to

network   

to national 

sites –

each with

its own 

editing for

area-

specific

culture & 

ecology.
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Network 

pages, 

across 

sites 

within a 

Culture, 

can 

signpost 

other 

systems  

in that 

culture 

(viz 

“Nature 

Actions”);
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even on 

sites of 

local 

tourism 

businesses
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The journey from planning to implementation 

is a continous and ever evolving process.

The social 
component is  
key to setting 
up long term 

efficient 
conservation 

networks. Here   
from concept 

(Vienna 2015) to 
launch of 
Perdixnet 

(Brussels 2017), 
also Sakernet+ 

(UAE 2019).
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Passive link

Data flow

+ page-sharing

Management 
of the Portal

Survey by 
smartphone 

in multiple 
languages

Science 
Information 

for partners 
(English)

Multilingal Out-
Reach Hub   
Best Practice 
information for 
Stakeholders

Satellite
Language A

National 
Site 1

Satellite
Language H

National 
Site 75

Satellite
Language B

National 
Site 5

Satellite
Language F

National 
Site 20Software 

module – 
e.g.Saker 
Adaptive 

Management 
System

We continue to 

improve the 

networking 

capabilities, 

driven by 

requirements 

of our 

cooperators.
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Thank you
for listening

www.naturalliance.eu    www.sakernet.org 
www.perdixnet.org    www.naturalliance.org
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