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Wl la game on nifrogen management

B N-problems? S|
B contact our
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NitroGenius

Industry Government

Consumer

Game with 4 linked computers.

The aim of the game is to solve the nitrogen problems in the
Netherlands against the lowest cost and with minimal social
consequences
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Modelling of N-flows and measures to modify the flows
and/or effects

Simple/pragmatic modelling system

Output parameters for decision: emissions, GDP,
unemployment, ‘happiness’, ...

Effect parameters include NO;, in surface water and
groundwater, critical N load exceedances, air quality,
N,O emission
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Measures
Agriculture

\
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=) 00 remaining Next round...
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Iour buaget ror the next round Is: ieuro 2,000

I our goais for the next round are:

C AT EZE R OUTIPTOTIL

- protect your public image

Jan Willem

Meuro 2,000 2000 (round 1 of 2)
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Player: Jan Willem Score: 0 Budget: Meuro 0 Year: 2000 (round 1 of 2)
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Score: 10687 Budget: Meuro 3,062 Year: 2001 (round 2 of 2)
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nitro¢en d conferl||s

Belger Conference Center
Potomac Meryland, USA

* Developed for 2000 Washington N conf
w * ltis ateam effort!

* Make money first and start working on
the environment next.

* Most difficult to abate is NO,
* Environmental problems can be solved:

* Air quality, surface and groundwater
quality targets reached

| * Education
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Nitrogenius used since 2000

* \Wageningen (Carolien Kroeze) course “pollution
management’

- Starting 2003 every year 15-30 students

* Michigan university: (Don Scavia)
- Two courses (67 and 107 students)
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Wageningen results: Economy-Environment

\

120%

e Series6

m 2005

m 2006

2007

¢ Reference

@ 2008

— Poly. (Seriesb6)

90%

(@)

60%

Environment

30%

0% R? = 0.5623
-30% ©
75% 100% 125% 150%
Economy
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NDSS version: Decision support system

active system started in 2000; current year: 2001

200 #OOn currently displayed: 2000

~_profit [MEur.] mployment [kjobjs]  |NOx-Emission [ton] | NH3-Emission [ton] | N20-Emission [to

10048 1963

&/ pbject status 4 achievements
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Nitrogen visualisation

MENU

® Animations

Energy Research Centre of the Netherlands (ECN)
Wiesterduinmweg 3, 1795 LE Petten, The Metherlands
Athert Slastos, Jan Willam Srismary , Armoud Frumau
Ariarn Hesern (hewandasrn')

International Nitrogen Initiative (INI)
Am Gafowsy

MediaMonks - Interactive Art

Hilversum, The MNetherlands

Wesley o Haar, Bas Heldamarn, Rozemnariin Roting,
Wouls van Twillerd Arign van Wik, Pierre Nalwan,
Joey Schovat

Dutch Ministry of Housing, Spatial Planning and the
Environment (YROM)

P.0. Box 30945, 2500 GX, The Netherlands

Kai Sangers (kar sancas@minvron.id ) Jokan Sliggers.
Herwk Strigtman, Renske varn To!

cocosk

research Centre of the Netherlands www.ecn.nl
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Visualisation: Animations

1: Biological N fixation
— U

MENU

Animations /

Effects
Cockpit
Credits

VROME] [
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Visualisation: Animations
2: In the beginning

MENU

Animations
Effects
Cockpit
Credits

VROME] [
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Visualisation: Animations

3: Industrial Revolution
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Visualisation: Animations 4: Artificial Fertilizer

MENU

o Animations
© cffects
e Cockpit
o Credits
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Visualisation: Animations 5:Global transport

MENU

Animations
Effects
Cockpit
Credits
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Visualisation: Animations 7: Energy from Biomass

MENU

Animations
Effects
Cockpit
Credits

VROME] |
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Visualisation: The cockpit overview 2005-2030

MENU

Animations

Credits

Cockpit

Relative change (in %) for the period 2005-2030

Here the relative changes for different items are Area
shown. You can go through the Emissions, Effects

and Social tabs and look at how the individual items

will evolve from 2005 to 2030.

u then want to continue to the 2030 \U
please press GO. -

Food 37
B Energy 8
Nature 51.5
Urban 35

NOx
Il NO3
NH3
N20
co2
CH4

Energy research Centre of the Netherlands

68.4% B
228% B
39.6% B
9.5% B
40.9% B
60.2% €8
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emissions (R <00 versus 2005

NOx 68.4% €H increase
M NO3 22.8% e\
NH3 39.6 %
¢ NO, 2005 38 TgN

Emissions all

N20 9.5% B
CcO2 40.9 % e 2030 64 TgN
CH4 60.2% B +68.4%

Ref: Dentener et.al.
NOx emissie 2030 in A2 scenario
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Effects

Effects m 2030 versus 2005
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Global warming 2125 % (B Drinkingwater improved
B Air quality issues 14.3 % e
Drinking water pollution -16.7 % But more ru n_off
Eutrofication 215% @9 To coastal water
Depletion of the ozon layer 0%
Amdlflcat-lon- | 38 % e Ozonlayer Stable
B Loss of biodiversity 94.1 % e
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Social

Prosperity index 17.6 %
B Health index 27% @
Available Food 8.8% &)
Hunger -42.9 % &)
Transport 42.3 % @
Energy use total 51.8 % e
B Artificial Fertiliser 25.3 % @

Social parameters
2030 versus 2005

Hunger problem
reduced substatially

Energy use and
transport increase

6-5-2008 Energy research Centre of the Netherlands www.ecn.nl
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Visualisation: Actions in the cockpit

Effect of decisions relative to 2030 forecast

% Biomass use % Area Sustalar::;(;;neter Income
A
O(’:Pﬁ Intensification -5%
0o Y
-10%
‘ A Food 39.3
Nature area L\ \ U M Energy 12.5 . 5%
Nature 44.2
Urban 4 Direct [ Effect

Meat consumption “¢

= A 35%
Transport efficiency ‘vr

% Energy saving #

0 N-efficiency ‘¢ - :2; ';z :;” é
- (]

A NH3 17% &

Renewable energy v

N20 1.3 % (&

2 coz -29 % ‘.':':,_.f‘

F]- H- CH4 -0.4% &

Press space for the menu

Energy research Centre of the Netherlands

6-5-2008

Select measure
Push GO

Evaluate effects

Last 10 sets
stored
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The questions ....

* Use of Biofuel

* Intensification of agriculture ?

* More room for nature ?

* Meat consumption decrease/Increase ?

* Optimize transport ? e
* Energy technology a solution? ;= = &
* N use efficiency ? == e e
* Renewable wind/water/solar e 4 |
—
PR =m -
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Effect of decisions relative to 2030 forecast

% Mo it % Area Sust?:;:;neter Income
ch@ Intensification | .
5 - y Example
/ A Food 0
Nature area B Energy 0
. Nature 0
Urban 0 Direct [ Effect T ra n S po rt

B ar
e wmmvai. QN csos (RGN  officiency

ransport efficiency %

% Energy saving %
0 N-efficiency % NOx 0%
W No3 0%
A NH3 0%

Renewable energy v
N20 0%
coz2 0%
CH4 0 %

Press space for the menu
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Effect of decisions relative to 2030 forecast

A e

) — A
%C\-‘?Sﬁ Intensification “v

* A Food
Nature area A\ W B Energy
Nature
Urban
Meat consumption
, Emissions

Prosperity index

21% B

B Health index
Available Food
Hunger
Transport
Energy use total

B Artificial Fertiliser

% Energy saving %
-10%

0 N-efficiency ¢ NOx
Il NO3
A NH3

Renewable energy v
N20
| CO2
CH4

Press space for the menu

0.1%
0%
0.1% e
-20 %
-5.4 %
0%
-10.1 % /
= Example
0 %
0 %
95% @ Transport
efficiency

Energy research Centre of the Netherlands www.ecn.nl
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Effect of decisions relative to 2030 forecast

Area 10%

% Biomass use “¢

-10%
S ensivcion  —— g
Q

_ _ ) Prosperity index 5.5%
Nature area vw‘ B Energy 1 . o
\ ity . W Health index 0.2% B
Urban

Available Food 15 %

Meat consumption “¢
Hunger -11.9 %
@ Transport efficiency ¢ i Transport 7.6 % e

A .3 0
Energy use total 2.3 %
Energy saving cee - -
v I B Artificial Fertiliser 40 % e
m N-efficiency ¢ Global warming .
B Air quality issues 21% a
Drinking water pollution 1.9 %
Renewable energy # e Exa m p I e
Eutrofication 58% 6B
I Depletion of the ozon layer 2.8 % a
m Acidification 34% @B Intensive
B Loss of biodiversity 13% @B

agriculture
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Effect of decisions relative to 2030 forecast

% Bhsnsussts % Area Sust?:;t;;neter Income
S mensircation  u——
Qe
Jaat A Food 43 I
% Nature area A\ 4 B Energy 10 02 21%
] Nature 43
Urban 4 Direct [ Effect

6 Meat consumpti A
ption

@ Transport efficiency ¢ A
% Energy saving ¢ I ‘ .
0 N-efficiency % Global warming 21% @
B Air quality issues 21% @
P % Drinking water pollution 1.9 % @
Eutrofication 58% @
205 Depletion of the ozon layer 2.8 % a
I & Acidification 34% B
H = B Loss of biodiversity 1.3 % e
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Effect of decisions relative to 2030 forecast

% BiGiEss iise - % Area Sustf':zoel:eter Income
OQQ@ Intensification ﬂ
o' A =
Food 43 0
i Nature area ‘d B Energy 10 0 i
z Nature 43
Urban 4 Direct [ Effect

Meat consumption A
—-— 7 g TR
Effects
@ Transport efficiency ¢ i

~ = . |
% Energy saving #r 5%
Q) neerriciency G 22% @
B Air quality issues 1.4 % @
A Drinking water pollution 7.7% &
Renewable energy v
Eutrofication -5.6 %
= B Depletion of the ozon layer 3.2%
ERRRE
Al sl Sl ¥ §E el Acidification 1.8 %
E B Loss of biodiversity 1.5 %

Press space for the menu
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Contest at the 41" N conference in Brasil

* Solutions submitted to the Nine/INI website

* Criteria:

“All green smiles”

* Winner ....

6-5-2008

Effect of decisions relative to 2030 forecast

T iomassue ree
,‘9'5% Intensification “é ! ’
A Food 39.3
Nature area B Energy 125
Nature 442
Urban 4
- A
il PHon Y
E

missions
@ Trans port efficiency "*— I

0 N-efficiency “% NOx

A NH3

Renewable energy v N2O
| coz2

E‘ El CH4

Press space for the menu

Energy research Centre of the Netherlands

Direct [l Effect

TN SR

1.9 % @
35% 8
17% &
13% @
29% @
-0.4 % &
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From: Toby Daniel Ahrens [mailto:tahrens@stanford.edu]

Sent: vrijdag 1 februari 2008 20:07 <0

To: Bleeker, A. (Albert) @3N

Subject: Re: N-contest Winner @
7

Hi Albert: /I//I/é\

Wow - great news! My wife was 8 months pregnant at the time of the conference, and the /?///
Visualization tool was the perfect distraction as | was waiting impatiently in the many airports on "¢
the return trip. | may have spent an hour or two on it after | returned as well... | am finishing up a
PhD at Stanford University working on nitrogen use efficiency in high-input agricultural systems,

and what a perfect addition to my CV as | start looking for jobs - to be deemed the Best Global
Nitrogen Manager by the International Nitrogen Initiative! | really enjoyed the Visualization, and |
commend the INI for all of their hard work on the tool. It does a great job of introducing some

of the complexities associated with policy choices and nitrogen management.

The Excel version of the Cockpit was an especially valuable addition to the final product,
and | encourage users to take a look at the equations that we were trying to optimize - lots of good
fodder for discussion in there. | would also like to thank the entire Academy, and | hope that the
Writer's strike doesn't prevent coders from helping the INI develop similar tools for N conferences
in the future.

Thanks very much, and | am looking forward to India,

Toby Ahrens

6-5-2008 Energy research Centre of the Netherlands www.ecn.nl
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rosoft Excel - visualisation_V20 —|=] %]
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3 [F_Bio 2 E 2 05 0
m 4+ |F_intens [ 2 2 0 ' )
o
= F_Nat [ 2 2 o 50| How much agrioultural area do you want ts convert back to nature area?
3 F_Meat 0 -2 2 o 2) | Howmuch do you want 1o change the meat consumption for the average persan?
g F_Trans [ o + [ 5 Eiy how much can we mir i i i gether
F_Etech + o 4 82 0z 1 By how much can we
= F_Huse 0 [ A 5% 0 1 L em T D e e e A
o F_Renew 0 [ s 5% 0 200 5
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) Aitea Fond production 60%
3 4 | Area Energy produstion 100 50 50%
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g | Emissions 20% production
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@ o Arealiban
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2
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v Social
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1 Atfilal Fertiiser 1 187 Mton el EFFECTS us 2030 reference [ ]
& Transpart i 80 Mbarrels oi required ndex .
Energyuse total 1000 13879 Mton il equiv Dt BEfect
= Biomass production W0 2550 Mton Oilsquiv
g 0
5 a00.0%
Q Incarme dug to siider 25 implementation costs "
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§ 25 Emissi h 2030 ref
% E "(/C_/ U\] i mission C ang.e V.S rererence
7 = 20%
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o 1 S
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100%
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-60%
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Education applications

* Course Pollution management Wageningen 2008

* Every year Nitrogenius & NDSS Group 2008

- * 2008: 22 students e ;
S °* Assignment: Evaluate a parameter Czech 2
N Indonesia 2
c Brazil 1
> T —. Cyprus 1
f= r—— g Ethiopia 1
QCJ f— b ) Germany 1
e R Ghana :
= Pl . 8 | Portugal 1
% I Rwanda 1
= D - - Swiss 1
o = Taiwan 1
< mi‘iimmu [ co | cha 0T% @ U K 1
Zimbabwe 1
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Future

* Presentations/workpackages of visualization tool
on internet

* Development of a Swedish and German
translation

* Wageningen 2009

6-5-2008 Energy research Centre of the Netherlands www.ecn.nl
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Advantages and disadvantages
* Provides insight in a lot of integrated information

Synergy, interaction and feedbacks clearly visible

Interactive start for discussions and education purposes

Concept can easily be used for other complex policy fields

Many parameters without references
» Some parameters difficult to quantify

« Garbage in = garbage out ?

6-5-2008 Energy research Centre of the Netherlands www.ecn.nl
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Interactive session: don’t focus only on the smiles!

Effect of decisions relative to 2030 forecast

Sustainometer Income

Index

% Biomass use Area

P mensivcation  ——

06 2%

* A Food
.Y Nature area M Energy 2.1%
Nature
Urban Direct [ Effect

. A
@ Meat consumption

Emissions

@ Transport efficiency ¢ -

o

- N =

% Energy saving %
@ nerriciency S g
: B Air quality issues 1.4 % e
% ENT— A Drinking water pollution -7.7 % JEEEE
v Eutrofication 56% @
[ Depletion of the ozon layer 3.2% e

Sl U . . - Acidification 18% B
Hl Loss of biodiversity 1.5 % e

Press space for the menu
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Aggregation parameter. SSI

* Sanders Sustainability index

SSI = 2 (% verandering), * (gewicht),

Effects SSI| Weight
Global Warming 2.50 Degrees warming ( C) 10
Air Quality 4.0 Life time loss (year) 1
Drinking Water 100 Nitrate exceedance )
Eutrofication 15.8 N input to coastal basins (Tg DIN) 1
Ozone layer 29.0 Hole in ozone layer (10"6 km2) 2
Acidification 29.0 Average deposition (mmol N+S/m2/year) 4
Hunger 443 Million people 5
Loss of Biodiversity -33.0 nr(*1000) of species on IUCN red list 2
Health index 76.0 Life expectation (year) 10

6-5-2008 Energy research Centre of the Netherlands www.ecn.nl
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Comparison of solutions
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60 -40 -20 0 20

Income indicator

6-5-2008

40

Resultaten van de V&W
simulaties
15 april 2008

# Brazil-internet
m VROM games
& Winner 2007
& Team Pieter
© Team Sjoerd
& Team Douwe

Energy research Centre of the Netherlands
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Thank you for your attention

more information: hensen@ecn.nl

Effect of decisions relative to 2030 forecast

MNitroGenius
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