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THE FRAMEWORK FOR CONVERGENCE

Implementation of systems science based indicator
framework for development of converge indicators

for the selected focus area / sector

PHASE 2: SYSTEM DYNAMICS MODELING AND 
INTEGRATED SCENARIO ANALYSIS

 o Model formulation - conversion of causal loop 
diagrams into a dynamic model in computer 
environment with relevant data

 o Model evaluation - test and validation of the 
dynamic model

 o Model implementation - presentation of decision 
support tool with analysis of alternative policy options 
for various scenarios - final set of converge indicators

PHASE 1: CONCEPTUAL MODELING AND SYSTEMS 
ANALYSIS of the focus area/sector

o  Definition - systems boundaries,      identification of 
key components of the system

o Clarification - in depth systems analysis of the 
system with causal loop diagramming, where cause 
effect relations, feedbacks and time delays between  
the components are identified

o Confirmation - test and validation of causal loop 
diagrams  - first set of converge indicators are identified

Stakeholder capacity building in converge and sustainability - 
Introduction of Converge Principles, Tools and necessary 
approaches (World-Cafe, Systems science, TNS funnel, 

Backcasting, ABCD process, Atkinsson sustainability compass, 
Decision support protocol

WORKSHOP 4

WORKSHOP 3

WORKSHOP 2

WORKSHOP 1

Case study selection

Focus area / sector selection

Stakeholder identification and selection

Follow up and questionnaire

Dissemination

Policy implications

BUILDING BLOCKS 
(COMPONENTS) OF THE 

VISION / GOALS /MILESTONES
1. Self sufficient
2. Organic farming
3. Chemical free production
4. Sustainable transport
....

VISION 
Sustainable food system in .....

HURDLES/OBSTACLES
1. Climate
2. Economic situation
3. Bureaucracy
4. Social preferences
.....

SYSTEMS INSIGHT

TODAYS 
SYSTEM

FUTURE 
SYSTEM

SOLUTIONS

Potential solutions 
options

Potential solutions 
proposals

VERIFICATION

INDICATORS
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THEME - AGRICULTURE (1)
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THEME - AGRICULTURE (2)
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THEME - GREENHOUSES
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- + +

-

-

+ +
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<L<LR"UAN,+A+B@0@-7B"7D"#7B.+/;+"-BQ-:0@7/"D/0A+M7/8"-B"U:+,0BQE"9>0C+"R"!"W@+N"<"
HB6I&B&0%'%$+0! +R! #+03&4K&! $01$,'%+4! R4'B&X+4M! ,+0%$05&1! X$%8! %8&! F41!!!!
X+4M(8+6/!

!"#$%&'(&)*+,%-./#0&1*2%003+4&#+2&56$.%7$&8+#06$3$&

I+*1!`G!3#'2&$)6+&#'!
dR%&4!(&%%$0K!%8&!3$($+0-!1&R$0$0K!%8&!K+'I(-!$1&0%$RQ$0K!%8&!8541I&(!$0!%8&!64&3$+5(!
"! X+4M(8+6(-! %8&! (%'M&8+I1&4(! 8'1! '0! $0($K8%! +R! %8&! &_$(%$0K! R++1! (Q(%&B! $0!
H,&I'01/! A+! '! ,&4%'$0! &_%&0%-! %8&! (%'M&8+I1&4(! 'I(+! ,'B&! 56! X$%8! 6+%&0%$'I!
(+I5%$+0(!%+!+3&4,+B&!%8&!&_$(%$0K!64+WI&B(!'01!8'3&!'!(5(%'$0'WI&!R++1!(Q(%&B!
$0!H,&I'01/!!.54$0K!%8&!F41!'01!%8&!I'(%!(%&6!+R!%8&!?8'(&!E)!#+0,&6%5'I!J+1&II$0K!
'01!2Q(%&B(!d0'IQ($(-!%8&!(%'M&8+I1&4(!X&4&!&_6&,%&1!%+!,+0%$05&!X+4M$0K!X$%8!
,'5('I! I++6! 1$'K4'BB$0K! B&%8+1+I+KQ/! dII! ,'5('I! I++6! 1$'K4'B(-! (%+,M! RI+X!
1$'K4'B(! '01!+%8&4! (M&%,8&(! K&0&4'%&1!154$0K!X+4M(8+6(!E! '01!"! ,+0(%$%5%&1!
%8&!(%'4%$0K!6+$0%!R+4!%8&!X+4M(8+6!F/!!

H.;'(*"."3,(/$(/=/",("%&$"0'(.+";$2/',(",0"3,(3$@%=.+"?,4$+"
#'5('I! I++6! 1$'K4'BB$0K! $(! '0! $%&4'%$3&! 64+,&((! '01! $%! 4&c5$4&(! (&3&4'I!
$%&4'%$+0(! W&R+4&! 'II! (%'M&8+I1&4(! 'K4&&! +0! %8&! R$0'I! 3&4($+0! +R! '! ,'5('I!
I++6!1$'K4'B/!A8&!(%'M&8+I1&4(!X&4&!1$3$1&1!$0%+!%X+!K4+56(!'01!'(M&1!
%+!,+B&!56!X$%8!'!R$0'I!3&4($+0!+R!#g.!,+BW$0$0K!%8&!64&3$+5(IQ!,4&'%&1!
#g.(! 154$0K! %8&! X+4M(8+6! E! '01! "/! A8&! (%'M&8+I1&4(! %4$&1! %+! $1&0%$RQ!
B$(($0K! I$0M(! %+!,I+(&! %8&! I++6(-! %'M&!'X'Q!4&6&'%&1!X4+0K!,+00&,%$+0(-!
'01!M&&6!%8&!#g.!'(!($B6I&-!Q&%!,+3&4$0K!B+(%!+R!%8&!$B6+4%'0%!'(6&,%(!$0!
%8&!H,&I'01$,!R++1!(Q(%&B/!!

I(.+D/'(*"%&$"+,,@"-$&.;',=2",;$2"%'?$"
90&!X'Q!+R!,8&,M$0K!%8&!4&I$'W$I$%Q!+R!%8&!,'(5'I!I++6!1$'K4'B(!K&0&4'%&1!
$(! %+! ,+B6'4&! %8&! K4'68(! +R! =&R&4&0,&! S&8'3$+54! ?'%%&40! C=S?G! X$%8!
9W(&43&1!S&8'3$+54!?'%%&40!C9S?G!'(!!64&3$+5(IQ!1&(,4$W&1!$0!.[EN/!!.5&!
%+!I',M!+R!%$B&-!%8$(!X'(!0+%!1+0&!154$0K!%8&!X+4M(8+6!F-!$0(%&'1!%8&!L?F!
4&(&'4,8&4(!'0'IQ(&1!%8&!I++6!W&8'3$+54(!'R%&4!%8&!X+4M(8+6!F/!!

F4$(%'0D'(*"."42.0%"/$%",0"3,(;$2*$(3$"'(4'3.%,2/"
d(! $%!X'(! 1&(,4$W&1! $0!.EN-! $1&'IIQ-! '0! $0$%$'I! (&%! +R! ,+03&4K&! $01$,'%+4(!
(8+5I1!8'3&!W&&0!4&'1Q!WQ!%8&!&01!+R!X+4M(8+6!F-!+0,&!'II!(%'M&8+I1&4(!
'K4&&1! +0! '! R$0'I! 3&4($+0! +R! %8&! #g.! (8+X$0K! M&Q! ,+B6+0&0%(! +R! %8&!
(5(%'$0'WI&!R++1!(Q(%&B!$0!H,&I'01!X$%8!I$0M'K&(-!'(!X&II!'(!%8&!R&&1W',M!
I++6(! %8&Q!W&I+0K! %+/!7+X&3&4-! $0! H,&I'01!,'(&!(%51Q-!&3&0! %8+5K8! %8&4&!
X&4&! 1$(,5(($+0(! '4+501! 6+%&0%$'I! ,+03&4K&! $01$,'%+4(-! $%! X'(! 0+%!
6+(($WI&!%+!,+B&!56!X$%8!'!64+6&4!14'R%!I$(%!+R!$01$,'%+4(/!A8$(!X'(!B'$0IQ!
15&! %+! I',M! +R! %$B&/! A8&! $01$,'%+4! (&I&,%$+0! X'(! 6&4R+4B&1! 'R%&4! %8&!
X+4M(8+6F!WQ!%8&!L?F!4&(&'4,8&4(/!C2&&!(&,%$+0!UG/!!

!!
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!
\$K54&!F/N/!! 2+B&!+R!%8&!6+%&0%$'I!(+I5%$+0(!64+6+(&1!WQ!%8&!R$4(%!K4+56!R+4!'!
(5(%'$0'WI&!R++1!(Q(%&B!$0!H,&I'01/!!

!

!
\$K54&!F/P/!! L8&0!8&'%!R4+B!K&+%8&4B'I!4&(+54,&(!$(!5(&1-!&_,&((!8&'%!4&B'$0(!
$0!K&+%8&4B'I!X'%&4!'01!,544&0%IQ!'IB+(%!'II!$(!X'(%&1/!A8&!K4+56!(5KK&(%&1!%8'%!
%8$(!X'%&4!,'0!W&!5(&1!$0!R++1!64+15,%$+0!$0!R'4B(-!K4&&08+5(&(-!'c5'6+0$,(!'01!

Organic fertilizer production
manure + compost + 

fishmeal
Seedbank establishment

Aim towards a non corrupt 
society / government

non oil dependency
algae, forestry, alternative 
energy sources (methane 

etc.)
Sustainable education for 
young & old, ethics, love

Excess energy use for 
production Disaster management plan 

for Iceland (food + energy 
storage)

Research + Innovation
more diversity Collaboration between 

private sector, academia and 
government

Systems thinking on national 
level

geothermal
resources

heat
produced

heat
used

excess
heat in

geothermal
water

algae
production

phosphorous

biofuel
(biodiesel, bioethanol,

biogasoline, biomethanol)

food production
in farms, greenhouses,
aquaponics, in the cities

forest
production

biomass

energy

+-

+

+
-

+

-

-

+

+
-+

-

+

+

+

+
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(&&1I$0K(!$0!R+4&(%4Q!'01!%+!64+15,&!'IK'&/!S$+B'((!R4+B!'IK'&!'01!R+4&(%(!,'0!W&!
5(&1!%+!64+15,&!W$+R5&I!'01!&0&4KQ-!X8$,8!$(!+R!K4&'%!$B6+4%'0,&!$0!'0!$B6+4%&1!
+$I!1&6&01&0%!,+50%4Q!I$M&!H,&I'01/!!

9,%0#+2&:*;<$"*-&A&=&@%$/0.$&*B&>;*/-&?&

!
\$K54&!F/ED/!! 2+B&!+R!%8&!6+%&0%$'I!(+I5%$+0(!64+6+(&1!WQ!%8&!(&,+01!K4+56!R+4!'!
(5(%'$0'WI&!R++1!(Q(%&B!$0!H,&I'01/!

!

!
\$K54&!F/EE/!! .$'K4'B! 14'X0! WQ! %8&! (&,+01! K4+56! (8+X$0K! 8+X! %+! &0,+54'K&!
6&+6I&! %+! 4&5(&! 4&(+54,&(!X$%8! %8&!&_'B6I&!+R!0$%4+K&0! C:G/! H%!W'($,'IIQ! (8+X(!
%8'%! $0! '! (Q(%&B! X8&4&! 0$%4+K&0! 64$,&(! '4&! 8$K8-! '01! %8&4&! $(! 6&0'I%Q! +0! I+(%!

1)
- Educational system content
- Public education in sustainability
- Nitrogen resource  conservation
- Phosphorous resource conservation
- Soil resource conservation
- Water resource conservation

2)
- Sustainability policies
- Ministry of sustainability?
- Eco-ethical bank
- Cooperation - university - course
- Water resource conservation

3)
- Sustainability / Eco Business opportunities
- Closing loops, recycling

Increase 
price

N R + N

R

 N

Increase
penalty

Increase
reward
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!

!
\$K54&!F/E"/! H0! 4&I'%$+0! %+! \$K54&! EE-! %8&! K4+56! 1$(,5((&1! %8&! $B6+4%'0,&! +R!
W+%%+B[56!B+3&B&0%(!C'4$($0K!R4+B!(%'M&8+I1&4(!$/&/!,+0(5B&4(-!K&0&4'I!65WI$,-!
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(Q(%&B! $0! H,&I'01/! <03$4+0B&0%'I! '01! 4&(+54,&(! ,+0(&43'%$+0! I&K$(I'%$+0(-! '01!
'0! &15,'%$+0! (Q(%&B! %8'%! 64+B+%&(! &03$4+0B&0%'I! 64+%&,%$+0-! 4&(+54,&!
,+0(&43'%$+0!'01!8+I$(%$,!%8$0M$0K!8'3&!K4&'%!$B6+4%'0,&!+0!R+4B$0K!(5,8!,I+(&1!
,Q,I&!1&($K0(!$0!'!(5(%'$0'WI&!R++1!(Q(%&B/!

!

! "

knowledge

learning
holistic
thinking

school
education

+ 
higher education

environmental
protection 
attitude

resource 
conservation

attitude

closed
cycles

designs

environmental
legislations

resource
conservation
legislationspolicy

consumers

stakeholders

politics

sustainability
goal

lobbyism
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%8&$4! $0%&4',%$+0(! X$%8! &',8! +%8&4! $0! %8&! H,&I'01$,! R++1! (Q(%&B! '(! 1$(,5((&1!
154$0K!%8&!%84&&!K4+56!B+1&I$0K!X+4M(8+6(/!!
!

!
\$K54&!F/EF/! ! A8&!#g.!(5BB'4$f&(!'II!%8&!X+4M(8+6!1$(,5(($+0(!+0!8+X!
%8&!+3&4'II!R++1!(Q(%&B!I++M(!I$M&!'II!%8&!X'Q!R4+B!0'%54'I!4&(+54,&(!(566IQ!R+4!
R++1!64+15,%$+0!C,4+6-!B&'%-!1'$4Q!'(!X&II!'(!R$(8!64+15,%(G-!%4'0(6+4%'%$+0!'01!
1$(%4$W5%$+0! %+! %8&! R$0'I! ,+0(5B6%$+0! 68'(&(/!L'(%&! K&0&4'%$+0! $0! 'II! +R! %8&(&!
68'(&(!'01!%8&!1&6&01&0,Q!+R!%8&!X8+I&!R++1!(Q(%&B!+0!$B6+4%&1!+$I!(&&B!%+!W&!
%8&!B+(%! $B6+4%'0%!(5(%'$0'W$I$%Q!,8'II&0K&(! R+4! %8&! H,&I'01$,! R++1!(Q(%&B/!A8&!
R$K54&! 'I(+! +5%I$0&(! 6+%&0%$'I! 'I%&40'%$3&! 6+I$,Q! '4&'(-! X8$,8! %'4K&%! %8&(&!
,8'II&0K&(/!dI%&40'%$3&!X'Q!+R!&0&4KQ!64+15,%$+0!R4+B!'IK'&!'01!$0!%8&!I+0K!450!
R4+B! R+4&(%! W$+B'((-! 5(&! +R! &_,&((! K&+%8&4B'I! 8&'%! $0! R++1! 64+15,%$+0-! '01!
X'(%&!4&,Q,I$0K!64',%$,&(!'4&!'B+0K! %8&!+%8&4(! %8'%!X&4&!1$(,5((&1!154$0K! %8&!
X+4M(8+6(/!
!

dR%&4!%8&!X+4M(8+6!F-! $B6I&B&0%'%$+0!+R!%8&!#+03&4K&! $01$,'%+4!R4'B&X+4M!+0!
H,&I'01! ,'(&! (%51Q! ,+0%$05&1! X$%8! (%&6! E! CJ+1&I! R+4B5I'%$+0G! +R! ?8'(&! "!
C.Q0'B$,! B+1&II$0K! '01! $0%&K4'%&1! (,&0'4$+! '0'IQ($(G/! .54$0K! %8$(! (%&6! '0!

vegetables

grain (barley)

meat

dairy products

animal feed

chemicals

livestock
(cattle &
sheep)

poultry

total food 
produced
 in Iceland

wasted food 
during transport

food in 
suppliers

food  sold
by suppliers

food stored
in houses, pubs,
restaurants etc.

food 
consumed

wasted food
during storage

by the consumer

demand
for Icelandic

food

+

+

+

+
+

+

+

+

+

+

+

food transported
from producers

to suppliers

+

-

+

+ + +

+

+

+
-

-

agricultural
production

including greenhouses

animal
production

+

+

+

+ pork

+

+ +

compost

manure

+

+

+

--

imported
food 

+

suitable 
climatic

conditions

+

labour
+

use of oil

+

+
average per capita 
food requirement

food sold
by producers

+

-

hydroponics

available land
for arable cropping

+

+

seeds

+

machinery
materials

tools

+

+

pollution
CO2

+

production
waste

recycling of
waste

+
-

+

+

-

-

packaging+

+

packaging
waste

+

use of
electricity

unit price of 
electricity

available 
electricity

-

-
+

-

+

+
+

available 
water

unit price of 
water

use of
water

cost of 
water

cost of 
electricity

cost of 
fertilizer

-

+

-
+ +

+

+
+

-

use of
fertilizer

unit price of 
fertilizer

available
fertilizer

-
+-

-
+

cost of 
oil

use of
oil

unit price of 
oil

available
oil

-
+-

-
+

-

+

+

use of
labour

+
+

cost of
 labour

+

-
-

-

marketing

preference for 
icelandic food

government's 
health, agriculture,
education policies 

supporting
national and organic 

food consumption 

national
awareness

cultural
values

awareness 
in healthy 
life style

+

+

+

+

+

+

+

organic  
preferences

+

+

subsidies for 
organic 

production

+

+

+

+

-

+

-

+

-

Icelandic
food market 

price

-

+

waste
+

Fashion
(animal skin & fur)

+

OCEAN 
FISHING

amount of
ocean fish

processed 
ocean fish

total Ocean Fish 
Products (OFP) 

available

OFP 
stored

OFP 
exported

OFP accessible to 
public in Iceland 

OFP 
consumed

+

-

+

+

+
-

+
-

+

-

distribution
waste

+

+

-

-

+

+

demand for 
OFP for 

consumption

+

-

revenues
from exported

fish

+

national debt

-

-

import 
of fuel

available
 fuel

transportation

road quality

need for new
(and maintance of)

 roads

allocated 
quota 

public health

+

+

+

+
-

-

+

+

politics
for higher

quota

lobbyism

monopoly 
ownership

+

+

+

corruption

+

state 
budget

willingness to
keep foreign exchange

in foreign country

tax rate on 
fishing revenues

+

+

+

-

+

-

+ -

+

technological
innovation

laws, legislations, 
regulations, policies

+

fish meal

+

-

nepotism

environmental 
concerns

-

+

+

ocean fish
resources

+

-

+
-

+

+

+

-

value of ISK

taxed 
revenues

from exported
fish

+

-

+

processing

+
-

processing
waste

+

+

-

+
+ fuel use

for fishing+

-

+

storage
waste

end user
storage
waste

total
waste +

+

+

+

+

+

fuel
price

fuel
reserves

-

-

+

population
OFP 

preferences

+ +

OFP 
distribution

+

recycling

+

+

+
-

use of 
electricity +

by products

demand for 
imported food

food 
import

imported food
in market

imported food
market price

+

-

- +

+
-

- -

innovation

+

-

+

ideas

seed bank

+

oil

raw material

+

+

+

fish skin

export

fashion
+

+

+

+

knowledge 
( + cooperation)

+

+

use of earth 
for storage

knowledge 
( + cooperation)

policy

+ +

-

methane

+

fish farming

urban + country
aquaponiics

+

+ +
+

geothermal
resources

heat
produced algae

production

phosphorous

biofuel
(biodiesel, bioethanol,

biogasoline, biomethanol)

afforestation
biomass

energy

+

-

+
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human
rights

co-operatives

animal
rights

healthy
natural

chemical

gardens
allotments

boycots

independence

sca?

local

farmers
markets

meat
vegan

vegetarian

organic fairtrade

faith

ethical
consumer

information

standards

associations
networks
alliances

+ compaigns

trust

education

citizenship
life long

decision
makers

schools
universities

cost

health

status
"grand" cooking

time
convenience

fresh

priorities

representation

consultation

governance
democracy

membership

belonging & joining
global & local movement

constraints

location
work

family

availability

time

transport
money

information

pricing
confusion

safety
environment

labeling
footprint

transparency

imagery

provenance

regulations
externalities

+ costs

LCA

required

voluntary
labelling

rights

responsibilities

responsibility

engagement

awareness

choice
editting

complexity

confusion

detachment
from food as

product

activity
& health

education

environmental
education

reform
factory-like

organisation

religion

based on
knowledge

price
money

community
relationships

stewardship

world
views



! FU!

G;3$.*0&:*;<$"*-&&?&=&@%$/0.$&*B&C"%7#.3,&>;*/-&?(&L,*+*76&
!

!
\$K54&!O/N/!! !A8&B'%$,!K4+56!"!I++M&1!'%!B+0&Q-!$065%(!'01!+5%65%(!R+4!S4$(%+I/!
A8&Q! K4+56&1! 1+X0! 8+5(&8+I1! &,+0+BQ-! I+,'I-! 4&K$+0'I-! 0'%$+0'I! '01!

ECONOMY-1

household
economy

local
economy

regional 
economy

national
economy

international
economy

cities
money

land

agricultural
inputs-fertilizers

pesticide

imported
food (regional

national)

fuel prices
transport costs
processing costs

(human)
labour

land 
per hectare

(export)

cost of oil/gas

food prices
ecosystem
services

(valuation)

inflation

+ -

-

convenience
shopping

shopping
habbits

incomes

unemployment

subsidies
(CAP)

national + EU

environmental
factors

land
stewardship

rural livelihoods

feed
livestock

machinery

recycling

disposal

marketing
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ECONOMY-2

producer
= farmer

subisidies

salescapital
exp

consumer

land

CSA model

environmental
practice

biodiversity

use of fossil

markets

Education

machinery
inputs 
labour

marketing

+

-

+

+

+

+

households
economy

local 
economy

regional
economy

national
economy

global 
economy

+

+

+

+
--

+

(seeds, 
fuel, 

fertilizer, 
livestock)

+

-

-
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ECONOMY-3

subsidies
CAP

environmental 
practices

land arable

meat

producers

processing

wholesales

distribution

consumers

money

transport company
national

local

fuel

exports

supermarket money

importsvia
integrator

+

farmers
money

land
machinery

inputs
labour

livestock
marketing

+

+

local
markets

CSAs

education

shopping
habits

incomes

+

+

+

+

transportation

transportation

+

+
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ECONOMY-SOLUTIONS

local
currency

national
currency

globality

corruption
monetization debt

commodities
finance

inefficient
market

value

work

recources

value 
creation

quality
of life

security

social
parameters

financial
security

food 
security

health
security

empathy

esteem

connection 
to others

+
+ +

+

+

+
+

+

+

+

+

+
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HEALTH-1

cultural
herritage

preference
for slow food

TV

time
str

less PA

TV dinner???

health
health
service

use

+

-

++

-
+

-

-

+

+

-

-

lack of education

skills in food preparation
poor food choices

delay in causative action

health issues
Type II diabetes
mental health

obesity
cancer
CHD

cost to
economy

in healthcare
& days lost

taxation

stress

cost/time/ physiological changes

+
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HEALTH-2

pesticide-remnants

consumer
trust

recognize
your retailer

specialist

profits

functional
food

allergies

over
weight

problemsproteins

fats

milk
vitamins

sugar

diabetes Health and
CV-disease

chemical
additives

behavioral
disorder

endocrine
distruptors

+

+

+

+

immune
problems

++
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+ +

+
+ +

+

+ +

+
+

+
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income

sales
look

color etc
addiction
promotors

waste

cost of
products

shelf
life

food safety
regulations

food
hygiene

regulations
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+

+

+

-

-

+

-
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HEALTH-3

profits

personal
coses????

automation

transport
distance

supermarket

everything
is there

regular
????
use

difficulty
of parking

policy

health

more
walking

satisfaction

more
shop visit

small 
shops in
Bristol

profite

personal
cost

personal
care consumer

trust

saves
time spend

more

junk

+
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+
+
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+ -
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-
+

-

-

+

+

+

+

+

+

+

+
+

-

perception
price

competition

+

-

+

+

+ +
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HEALTH-SOLUTIONS

access to 
health

choices
in store afluency

of suburbs

social
justice

supermarkets

perception
of quality

frech produce /
healthy food choices

bulk shopping

nutritional
value of food

access to
local food

cost of food

5 A day

HEALTH

alcohol
consumption

obesity

perception 
of fullness

CULTURE
EDUCATION

cooking
skills

easy cheap
ready meal

options
high fat

sugar, salt,
addtives

mindless
eating

culture of food
sitting at the table

wrong sticky
messages

corrupt /
misleading
packaging

transparent
pacakaging

local retailers in supermarkets

ethical menus
in restaurants

food
education

restaurants
awareness

cost to 
economy

understanding 
of healthy

choice
healthy 
school
dinners

appreciation of
ritual of food 

training
dinner ladies

rules regulations
& sensibel choices

culture of 
moderation

portion
sizes

+
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+

+

-
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-
+

+
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SUPERMARKET LOGISTICS-1

local grower / raw material import

local manufacturer / food processor / packer
big / small / medium

distributor / consalidator

Central Distribution Unit
Online

regional supermarket depots

supermarkets (nationwide)

distribution

SUPERMARKET LOGISTICS-2

international
food

regional
food

national
depot

other supermarkets
in the UK

regional 
depot

local seasonal
food

local processor distributor local depot
(Avon mouth) just in time

food in local big
supermarket

other supermarkets
in the region

transport
health

noise

pollution

full truck
logistics

efficiency
of supply chain

price

promotions

externalisation

transport cost at 
consumer end

consumer concern /
motiviation

-
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-

-

+
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+

+

-

resource
consumption

emissions

logistical
complexity

-

+

+

desire for 
low cost food

pollution from 
consumer 

travel

externalization
pollution & 
fuel use to 

the consumer

cost to consumer

ocado type
delivery
service

-

+

+

++

economical

-
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SUPERMARKET LOGISTICS-3

brand recognition

convenience

more efficient
-reduced CO2

emissions

less community
"supermarket as

village hall"

delivery 
to homes

online retail

big stores

metro stores

multi-
faceted

retail

central 
distibution

packaging

depends on
location - 

train station 
vs. suburb

different
ranges

travel to
stores in
different

ways

car
dependent

mega stores

drive to low price bulk buying
Producer Delivery Supplier Consumer

5% 8% 10% 33% waste generation

SUPERMARKET LOGISTICS-4

Analogy of tap water
vs bottled water value creation

perception of
safety / quality

convenience choice

optimum choice
paradox

consumer
motivationvalues extremity 

or weather bulk buying

availability 
of wide
range of 
products

pricetechnological
solutions

food preserving
nanotech

waste mistakes
in supply

promo
packaging

complexity

any change from
norm = more waste

supermarket
promotion

colume
space in warehouse /

on shelf

competitor
promotions
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SUPERMARKET LOGISTICS
-SOLUTIONS

- awareness / behaviour

- buy brittish

- leisure time cooking

- oil dependency
bike delivery

biofuels

- food waste (app. 50% through the value chain) behavior
(planning meals)
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HEALTH-2

pesticide-remnants

consumer
trust

recognize
your retailer

specialist

profits

functional
food

allergies

over
weight

problemsproteins

fats

milk
vitamins

sugar

diabetes Health and
CV-disease

chemical
additives

behavioral
disorder

endocrine
distruptors

+

+

+

+

immune
problems

++

+

+ +

+
+ +

+

+ +

+
+

+

+

income

sales
look

color etc
addiction
promotors

waste

cost of
products

shelf
life

food safety
regulations

food
hygiene

regulations

-

+

+

+ +

+

+

+

-

-

+

-

+

+

HEALTH-3

profits

personal
coses????

automation

transport
distance

supermarket

everything
is there

regular
????
use

difficulty
of parking

policy

health

more
walking

satisfaction

more
shop visit

small 
shops in
Bristol

profite

personal
cost

personal
care consumer

trust

saves
time spend

more

junk

+

-

-

+
+

-

+ -
+

-
+

-

-

+

+

+

+

+

+

+

+
+

-

perception
price

competition

+

-

+

+

+ +

+

HEALTH-SOLUTIONS

access to 
health

choices
in store afluency

of suburbs

social
justice

supermarkets

perception
of quality

fresh produce /
healthy food choices

bulk shopping

nutritional
value of food

access to
local food

cost of food

5 A day

HEALTH

alcohol
consumption

obesity

perception 
of fullness

CULTURE
EDUCATION

cooking
skills

easy cheap
ready meal

options
high fat

sugar, salt,
addtives

mindless
eating

culture of food
sitting at the table

wrong sticky
messages

corrupt /
misleading
packaging

transparent
pacakaging

local retailers 
in supermarkets

ethical menus
in restaurants

food
education

restaurants
awareness

cost to 
economy

understanding 
of healthy

choice
healthy 
school
dinners

appreciation of
ritual of food 

training
dinner ladies

rules regulations
& sensibel choices

culture of 
moderation

portion
sizes

+
+

+

+

+

-
-

-
+

+

+-

- -

-

-

-

-

+

-

+
-

+

+

+

-
-

+

+
+

+

+

+

-

+

+

+

+

+ +

+
+

+

+

+

-

+

+

vegetables

cereals

meat

dairy products

animal feed

chemicals

livestock
(cattle &
sheep)

poultry

total food 
produced

locally

wasted food 
during transport

food in 
wholesale

wasted food
during storage
in wholesale

food distributed
from wholesale
to processors,
caterers and 

retailers

food in 
processors

food in
caterers

food in
retailers

number of 
processors

number of
caterers

number of
retailers

wasted food
during storage
and processing
in processors

wasted food
during storage

in caterers

wasted food
during storage

in retailers

wasted food
during distribution food sold

by processors

food sold 
by caterers

food sold
by retailers

food stored
in houses, pubs,
restaurants etc.

food 
consumed

wasted food
during storage

by the consumer

+

+

+

+
+

+

+

+
+

+

+

+

food transported
from production site

to wholesale

+

-

+

+

+

-
+

+

-

+

+

+

+

+

+

+

-
+

+
-

+ -

+

+

+

+
+

+

+

+

+

+
-

-

arable 
crop

production

animal
production

+

+

+

+ pork

+

+ +

compost

manure
available

+

+

+

-

-

-

-
-

imported
food 

+

suitable 
climatic

conditions

+

labour
+

+

food sold
by producers

+

-

food sold
by big 

supermarket
chains

+

food in big
supermarket

chains

+

-

wasted food
during storage

in retailers

+ -

number of
supermarkets

+

+

-

+ +

hydroponics

available land
for arable cropping

+

+

seeds

+

machinery
materials

tools

+

+air
pollution

CO2 production
waste

recycled
waste

+
-

+

+

-

-

packaging+

+
+

+

packaging
waste

+

use of
electricity

unit price of 
electricity

availability of 
electricity

-

-
+

-

+

+
+

availability of 
water

unit price of 
water

use of
water

cost of 
water

cost of 
electricity

cost of 
fertilizer

-

+

-
+ +

+

+

+

-

use of
fertilizer

unit price of 
fertilizer

availability of 
fertilizer

-
+-

-

+

cost of 
oil

use of
oil

unit price of 
oil

availability of 
oil/fuel

-
+-

- +

-

+

+

use of
labour

+
+

cost of
 labour

+

-
-

-

local 
food in market

marketing

government's 
health, agriculture,

R&D, education policies 
supporting

local/regional and organic 
food consumption 

awareness
in local food
consumption

cultural
values????

awareness 
in healthy 
life style

+

+

+

+

++

+
+

subsidies for 
organic 

production

+

+

+

-

-

+

-

food price
in the market

+

demand for 
 locally produced 

food

demand for
organically 

produced food 

demand for 
imported 

food

preference for 
locally produced

food

preference
for imported

food

preference for 
organically

produced food

preference for 
conventionally
produced food

gap between
preferences for
locally produced

vs imported
food

+

-

 gap between
preferences for

organically vs conventionally
produced food

+

-

+

-

demand for
conventionally
produced food 

+

-

demand
for food 

from 
local processors

and retailers

demand
for food from
supermarkets  

subsidies
(CAP)

national + EU

+

+

+

+

+

+

+

smart
packaging

-

+

+

++

efficient
distribution

bike delivery
biofuels -

demand for 
food from local

processors / retailers

demand for 
food from 

supermarkets

gap between
preferences for

food from 
local processors 

/ retailers
 vs supermarkets

+

-

+

-

+

+

+

+

food production
in the city

+

+

+

+

+

+

-
use of additives

+

-

+

use of
manure

-

+

+

-

-

-

-

-

+

R&D and food 
preserving
nanotech

-

-

-

+

behavior
(planning meals)

-

local
school

gardens

reality
of food

production

+

+

+

+

+

cost of health

+

+
+ +

+

+

-

-

bioregions

+

-

-

+
+

+

+

total amount 
of collected 

organic waste

+

+

+

+
+

+

+

+

incineration
landfilling

tax on
emissionsgovernment

policy
(top down)

better
information

to public
about organic

food waste

public 
awereness

incentives  
on digestion

changes in the
existing waste

collection system

heat
electricity
methane

digestion education

soil
degradation

P,N,K

+

-

+

-

++

-
-

+

+

+

+

+

+

+

+

-

+

+

-

+

+

+

water
+

+

-

mehane

+

+

+

+

+

public
procurement

-hospitals
-universities
-schools etc.

changes in the existing political systems to make long term sustainable decisions (NIMTO)

funding & profit/price --- fashionable, cheaper than incineration and landfilling 

DENIZ' GROUP
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HEALTH-2

pesticide-remnants

consumer
trust

recognize
your retailer

specialist

profits

functional
food

allergies

over
weight

problemsproteins

fats

milk
vitamins

sugar

diabetes Health and
CV-disease

chemical
additives

behavioral
disorder

endocrine
distruptors

+

+

+

+

immune
problems

++

+

+ +

+
+ +

+

+ +

+
+

+

+

income

sales
look

color etc
addiction
promotors

waste

cost of
products

shelf
life

food safety
regulations

food
hygiene

regulations

-

+

+

+ +

+

+

+

-

-

+

-

+

+

HEALTH-3

profits

personal
coses????

automation

transport
distance

supermarket

everything
is there

regular
????
use

difficulty
of parking

policy

health

more
walking

satisfaction

more
shop visit

small 
shops in
Bristol

profite

personal
cost

personal
care consumer

trust

saves
time spend

more

junk

+

-

-

+
+

-

+ -
+

-
+

-

-

+

+

+

+

+

+

+

+
+

-

perception
price

competition

+

-

+

+

+ +

+

HEALTH-SOLUTIONS

access to 
health

choices
in store afluency

of suburbs

social
justice

supermarkets

perception
of quality

fresh produce /
healthy food choices

bulk shopping

nutritional
value of food

access to
local food

cost of food

5 A day

HEALTH

alcohol
consumption

obesity

perception 
of fullness

CULTURE
EDUCATION

cooking
skills

easy cheap
ready meal

options
high fat

sugar, salt,
addtives

mindless
eating

culture of food
sitting at the table

wrong sticky
messages

corrupt /
misleading
packaging

transparent
pacakaging

local retailers 
in supermarkets

ethical menus
in restaurants

food
education

restaurants
awareness

cost to 
economy

understanding 
of healthy

choice
healthy 
school
dinners

appreciation of
ritual of food 

training
dinner ladies

rules regulations
& sensibel choices

culture of 
moderation

portion
sizes

+
+

+

+

+

-
-

-
+

+

+-

- -

-

-

-

-

+

-

+
-

+

+

+

-
-

+

+
+

+

+

+

-

+

+

+

+

+
+

+
+

+

+

+

-

+

+

vegetables

cereals

meat

dairy products

animal feed

chemicals

livestock
(cattle &
sheep)

poultry

total food 
produced

locally

wasted food 
during transport

food in 
wholesale

wasted food
during storage
in wholesale

food distributed
from wholesale
to processors,
caterers and 

retailers

food in 
processors

food in
caterers

food in
retailers

number of 
processors

number of
caterers

number of
retailers

wasted food
during storage
and processing
in processors

wasted food
during storage

in caterers

wasted food
during storage

in retailers

wasted food
during distribution food sold

by processors

food sold 
by caterers

food sold
by retailers

food stored
in houses, pubs,
restaurants etc.

food 
consumed

wasted food
during storage

by the consumer

+

+

+

+
+

+

+

+
+

+

+

+

food transported
from production site

to wholesale

+

-

+

+

+

-
+

+

-

+

+

+

+

+

+

+

-
+

+
-

+ -

+

+

+

+
+

+

+

+

+

+
-

-

arable 
crop

production

animal
production

+

+

+

+ pork

+

+ +

compost

manure
available

+

+

+

-

-

-

-
-

imported
food 

+

suitable 
climatic

conditions

+

labour
+

+

food sold
by producers

+

-

food sold
by big 

supermarket
chains

+

food in big
supermarket

chains

+

-

wasted food
during storage

in retailers

+ -

number of
supermarkets

+

+

-

+ +

hydroponics

available land
for arable cropping

+

+

seeds

+

machinery
materials

tools

+

+pollution
CO2

production
waste

recycled
waste

+
-

+

+

-

-

packaging+

+
+

+

packaging
waste

+

use of
electricity

unit price of 
electricity

availability of 
electricity

-

-
+

-

+

+
+

availability of 
water

unit price of 
water

use of
water

cost of 
water

cost of 
electricity

cost of 
fertilizer

-

+

-
+ +

+

+

+

-

use of
fertilizer

unit price of 
fertilizer

availability of 
fertilizer

-
+-

-

+

cost of 
oil

use of
oil

unit price of 
oil

availability of 
oil/fuel

-
+-

- +

-

+

+

use of
labour

+
+

cost of
 labour

+

-
-

-

local 
food in market

marketing

government's 
health, agriculture,

R&D, education policies 
supporting

local/regional and organic 
food consumption 

awareness
in local food
consumption

cultural
values????

awareness 
in healthy 
life style

+

+

+

+

++

+
+

subsidies for 
organic 

production

+

+

+

-

-

+

-

food price
in the market

+

demand for 
 locally produced 

food

demand for
organically 

produced food 

demand for 
imported 

food

preference for 
locally produced

food

preference
for imported

food

preference for 
organically

produced food

preference for 
conventionally
produced food

gap between
preferences for
locally produced

vs imported
food

+

-

 gap between
preferences for

organically vs conventionally
produced food

+

-

+

-

demand for
conventionally
produced food 

+

-

demand
for food 

from 
local processors

and retailers

demand
for food from
supermarkets  

subsidies
(CAP)

national + EU

+

+

+

+

+

+

+

smart
packaging

-

+

+

++

efficient
distribution

bike delivery
biofuels -

demand for 
food from local

processors / retailers

demand for 
food from 

supermarkets

gap between
preferences for

food from 
local processors 

/ retailers
 vs supermarkets

+

-

+

-

+

+

+

+

food production
in the city

+

+

+

+

+

+

-
use of additives

+

-

+

use of
manure

-

+

+

-

-

-

-

-

+

R&D and food 
preserving
nanotech

-

-

-

+

behavior
(planning meals)

-

HARALD'S GROUP

global 
resource
depletion

+

+

+

+
+

+

+

+ +
+

garbage

recycling

municipal
sewage

recycling
energy

recovery

waste

+

+

+

+

-

nutrients +

+

-

+

+
+

+

+

+

+

cost

+

cost

+

cost

+

cost

+

cost

farm
profits

+

+

+

grass

+

national
subsidies

CAP+
+

land prices

urbanisation
land

policy

prioritize
known
fields

+

-

-+

-

+

alternatives

+

super
market
profits corruption

offshore
locations

+

+

-

+

-

+

marketing

sales
addiction

wants

physiological
needs

apparent
well-being

well-being

healthy
crop - nutrient

quality +

-

+

+

-
+

+

+

+

+

+

+

+

+

air
quality gaseous pollutants

VOC, NOx, SOx

transport
particles

farm
emissions

pig, poultry, 
dairy farms

++

+

+
-

-

+nutrient 
depletion

soil 
quality

soil 
erosion

- -

+

+

sustainable
cropping
methods

+

Resilience food production
Diversity in sources

Diversity in production
Closed cycles (N,P,Water) throughout the system

health care
costs

aspartame

toxins

MSG

serotonin

coffein

sugar

alcohol

fat

++

+ +

+

+

++
++
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lobbying

government

subsidies

local food
production

cost

local food
distribution

& retail

local
profit

taxation

other
society
services

VAT

consumer

big corporate
production

big corporate
distribution

& retail

profits

employment

cost

corruptionlobbying

permits

planning

secrecy location
offshore / onshore

corruption

lobbying

nepotism

legislation

+

+

+

+

+

-

-
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HEALTH-2

pesticide-remnants

consumer
trust

recognize
your retailer

specialist

profits

functional
food

allergies

over
weight

problemsproteins

fats

milk
vitamins

sugar

diabetes Health and
CV-disease

chemical
additives

behavioral
disorder

endocrine
distruptors

+

+

+

+

immune
problems

++

+

+ +

+
+ +

+

+ +

+
+

+

+

income

sales
look

color etc
addiction
promotors

waste

cost of
products

shelf
life

food safety
regulations

food
hygiene

regulations

-

+

+

+ +

+

+

+

-

-

+

-

+

+

HEALTH-3

profits

personal
coses????

automation

transport
distance

supermarket

everything
is there

regular
????
use

difficulty
of parking

policy

health

more
walking

satisfaction

more
shop visit

small 
shops in
Bristol

profite

personal
cost

personal
care consumer

trust

saves
time spend

more

junk

+

-

-

+
+

-

+ -
+

-
+

-

-

+

+

+

+

+

+

+

+
+

-

perception
price

competition

+

-

+

+

+ +

+

HEALTH-SOLUTIONS

access to 
health

choices
in store afluency

of suburbs

social
justice

supermarkets

perception
of quality

fresh produce /
healthy food choices

bulk shopping

nutritional
value of food

access to
local food

cost of food

5 A day

HEALTH

alcohol
consumption

obesity

perception 
of fullness

CULTURE
EDUCATION

cooking
skills

easy cheap
ready meal

options
high fat

sugar, salt,
addtives

mindless
eating

culture of food
sitting at the table

wrong sticky
messages

corrupt /
misleading
packaging

transparent
pacakaging

local retailers 
in supermarkets

ethical menus
in restaurants

food
education

restaurants
awareness

cost to 
economy

understanding 
of healthy

choice
healthy 
school
dinners

appreciation of
ritual of food 

training
dinner ladies

rules regulations
& sensibel choices

culture of 
moderation

portion
sizes

+
+

+

+

+

-
-

-
+

+

+-

- -

-

-

-

-

+

-

+
-

+

+

+

-
-

+

+
+

+

+

+

-

+

+

+

+

+ +

+
+

+

+

+

-

+

+

vegetables

cereals

meat

dairy products

animal feed

chemicals

livestock
(cattle &
sheep)

poultry

total food 
produced

locally

wasted food 
during transport

food in 
wholesale

wasted food
during storage
in wholesale

food distributed
from wholesale
to processors,
caterers and 

retailers

food in 
processors

food in
caterers

food in
retailers

number of 
processors

number of
caterers

number of
retailers

wasted food
during storage
and processing
in processors

wasted food
during storage

in caterers

wasted food
during storage

in retailers

wasted food
during distribution food sold

by processors

food sold 
by caterers

food sold
by retailers

food stored
in houses, pubs,
restaurants etc.

food 
consumed

wasted food
during storage

by the consumer

+

+

+

+
+

+

+

+
+

+

+

+

food transported
from production site

to wholesale

+

-

+

+

+

-
+

+

-

+

+

+

+

+

+

+

-
+

+
-

+ -

+

+

+

+
+

+

+

+

+

+
-

-

arable 
crop

production

animal
production

+

+

+

+ pork

+

+ +

compost

manure
available

+

+

+

-

-

-

-
-

imported
food 

+

suitable 
climatic

conditions

+

labour
+

+

food sold
by producers

+

-

food sold
by big 

supermarket
chains

+

food in big
supermarket

chains

+

-

wasted food
during storage

in retailers

+ -

number of
supermarkets

+

+

-

+ +

hydroponics

available land
for arable cropping

+

+

seeds

+

machinery
materials

tools

+

+air
pollution

CO2 production
waste

recycled
waste

+
-

+

+

-

-

packaging+

+
+

+

packaging
waste

+

use of
electricity

unit price of 
electricity
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Figure 5.1 Soil fertility in Tirunelveli 

 

 
Figure 5.2  Water resources in Tirunelveli 
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Figure 5.3  Flow chart of the food system in Tirunelveli 
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Agriculture and Livestock 1

INPUTS

seeds
fertilizer/manure
pesticides
water

PRACTICES
technology
extensions
use of modern 
machineries

SUPPLY CHAIN
transport
storage

marketing (packaging, 
standardizing, grading, 
branding)

Land

+

+

+

water-shed

collective farming
farmers' integration

farmer groups

farmer friendly
awareness programs

and pilot projects
on field demonstration

+

+

+

+

+

HUB and
SPOKE's model

(village level storage
&

centralized warehousing

+

proactive role of 
government and

agricultural research
institutions

+

+

+

monsoon 
dependent

-

fragmented
lands

-
-

-

Poverty &
illeteracy

-

Poor and 
insufficient

storage system

labour 
shortage

influences of
traders and

money landers

-

-

+

+

Agriculture and Livestock 2

agriculture
livestock

pesticides

plastics

soil & water 
tests

seeds

feed cost

populations lack of 
labour

green land

new technology
clean water
resources

storage

traditional 
methods

value adding methods

water test+

-

-

-
-

--
-

-
-

+++

-

+

+
+

+

+

+ ++

-
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Fish food
availability

Seed availability

stocking bigger
juvenile

hatchery

water pollution

fish production
+

++

+
+

survivality

-

-

recycling of 
waste

release of
waste into 

water

-

-

-

salinization 
of freshwater

use of polyethylene
sheet at pond bed & 

periphery

-

-

climate change

-

tsunami, cyclone, 
droughts etc.

plantation, minimal fuel 
consumption

-

catching juvenile
fishes

mesh size regulation
follow bon period

-

-

cost of input
(seed, feed & 

fertilizer)

-

subsidies

- transport &
storage

+

export

+

culture fish
production

-

unawareness about
subsidies etc.

- training, radio 
programmes etc.

-

Fishery 2

Health 1

usage of 
chemical fertilizers &

pesticides

improper 
handling of

food products
GM crops

use of 
antibiotics

monoculture

poor storage /
processing

nutrition
deficiency 

mother mortality

food consumption

population

impact of 
western culture

stress to the 
farmers

socio economic
issues

food related health
issues

-

+ -
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Health 2

promotion of 
organic agriculture

inorganic
agriculture

Obesity &
diabetes

chemical residue

malnutrition

-

-
-

+

poverty lack of 
awareness

non availability of
nutritious food

+
+

+

risk in 
agriculture

+

drought

flood

pest/disease

low profit

lack of
skills

illiteracy
unemployment

poor remunerative 
jobs

+ + +

+

skill education

-

-

-

promotion of 
kitchen garden

sprouted grain 
consumption

green vegetable 
consumption

-

-

-

creating employment
opportunities

-

lack of exercise
& physical activity

over eating

low awareness 
level on

 health issues

encouraging physical
activities

improving socialization

life skill education

-

-

-

+
+

+

+

+

+

+
+

+



! VT!

C3;/+%0K%03&:*;<$"*-&A&=&@%$/0.$&*B&>;*/-&P&=&C"%7%(&:#.%;&

!
\$K54&!T/EN/!! >4+56!U!I++M&1!'%!X'%&4!$((5&(!'01!$1&0%$R$&1!B&'(54&(!$B64+3$0K!
X'%&4!(%+4'K&!&RR$,$&0,Q-!'(!X&II!'(!5('K&!&RR$,$&0,Q!$0!'K4$,5I%54&-! $015(%4Q!'01!
8+5(&8+I1(/!
!

C3;/+%0K%03&:*;<$"*-&A&=&@%$/0.$&*B&>;*/-&R&=&C"%7%(&&:#.%;&

!
\$K54&!T/EP/!! ! 2$B$I'4! %+! K4+56! U-! K4+56! V! 'I(+! $1&0%$R$&1! 64',%$,&(!
$B64+3$0K! %8&!X'%&4! '3'$I'W$I$%Q-! (%+4'K&-! '01! 5('K&! &RR$,$&0,Q! R+4! 'K4$,5I%54'I-!
$015(%4$'I!'01!1+B&(%$,!6546+(&(/!

! "

Water 1

rainfall
borewell openwell

tree planting

agriculture

crop 
animal fish

water

industry
pollution

household

water storage

river

roof water harvesting
check dams
soak pit
farm ponds
vettiver planting
water saving awareness programme
efficient storage system

recycling
water treatment
roof water collection

water treatment
recycling

recycling
tree plantation, kitchen gardens
reuse
awareness of water usageDoip

sprinkles
water use efficiency
aquatic weed control
short duration crop
mulching (crop residue, polythene)
agricultural purpose tanks

income
food

income
food

Water 2

water sources

afforestation for 
creation of rain

proper maintenance
of water storage dams, 

rivers & other areas

creation of awareness
training and education
on water management
system in all levels of

consumption

creation of artificial rain

equalization of land level to 
save water recycling of seawater 

to fresh water

agriculture
irrigation

drip irrigation

springulas

other technologies

short duration 
plant, crop & tree awareness, training

& educating farmers

industry

use sea water distillation
 for industrial usage 

waste water treatment 
should be implemented

domestic
kitchen garden creation 
from waste water

compulsory rain water 
saving system

indoor plantation with 
artificial plants
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deforestationforest

urban
land

agricultural
land

urbanisation

agricultural
production

crops

crop slush
on land

food

+

-

+

+

++

+

+

+

organic
matter

use of slush
for packaging,
baskets etc.

+

agricultural
practices

fertile
soil

+

water available 
for agricultural 

use

+-

-

+

+

+

-

+
+

+

livestock
production

manure

+
+

+

+

population
++

+

soil 
degradation

extensive use 
of nitrogenous

fertilizers

government 
subsidy

fertilizers
(KP)

+

+

+

+

+

Afforestation &
tree plantation

at school waste lands
streets & roads

houses
river side & ponds

precipitation

water
scarcity

total available
water resources

(ground & surface

hydro electric
power

production

water available
for industrial use

water available
for household

short term 
cultivation
& seasonal 

plants

through pipes

drip
irrigation

sea water
purification

+

-

+

+

+

+

-
-

+

-

+

+

+

industrial activities 
based on agriculture, 

livestock (food
processing)

+ +

+

farm ponds,
check dams

+

measures for 
water saving, 

efficient use and 
recycling in 
agriculture

-

+

measures for 
water saving, 

efficient use and 
recycling in 

industry

-

+

measures for 
water saving, 

efficient use and 
recycling in 
households

-

+

- +

+

+ industrial
waste

oilcakes
bagasse/moasses
pressmud

domestic
waste

biogas

compost

human
waste

hostel
lodge
residence
school

dumping
yard

electricity

+ +oil

+

+ +

+

+

+

+

+

+

+

+
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