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THE GLOBAL 
AGRI-FOOD SYSTEM 
IS UNSUSTAINABLE 

AND VULNERABLE TO 
CLIMATE CHANGE EFFECTS.  4
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THE SO-CALLED 
‘CONVENTIONAL FARMING PRACTICES’ 

RELY ON A LINEAR SYSTEM.

Problem field
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THE EXTENSIVE USE 

OF LOCAL WATER 

RESOURCES 

FOR IRRIGATION...

Figure 01 -Water inputs per major food type on a global scale. (FAO, 2015b; Mekon-
nen & Hoekstra, 2011).

Figure 02 -Author: U.S. Geological Survey
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...AND THE

INTENSIVE USE 

OF PRODUCTIVE SOILS...

Figure 03 -U.S. Department of Agriculture Figure 04 -U.S. Department of Agriculture
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...ARE DECREASING  
THE CAPACITY  

OF AGRI-FOOD SYSTEMS  
TO ABSORB  

EXTERNAL INPUTS... 

Figure 05 -Pesticide and fertilizer inputs per major food type on a global scale. (FAO, 2015b; Mekonnen & Hoekstra, 2011).

Figure 06 -U.S. Department of Agriculture
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...AND INCREASING THE CONTAMINATION OF 
LOCAL NATURAL RESOURCES... 

Present underground water conditions Desertification risks for fertile soils

Figure 07 - source ARPAT (Agenzia Regionale per la Protezione Ambientale della 
Toscana, 2015)

Figure 08 -Magno R.; Analisi multiscala del rischio desertificazione per gli agroecositemi. Istituto di Biome-
teorologia, CNR, Firenze, Italia.
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...CONTAMINATED NATURAL RESOURCES 
DECREASE ADAPTIVE CAPACITY 
OF THE AGRI-FOOD SYSTEM... 

overall capacity to adapt to climate change potential vulnerability to climate change

Figure 09 -Potential aggregate impact, adaptive capacity and vulnerability. (Technische Universität 
Dortmund, Institute of Spatial Planning (IRPUD), 2012).

Figure 10 -Potential aggregate impact, adaptive capacity and vulnerability. (Technische Universi-
tät Dortmund, Institute of Spatial Planning (IRPUD), 2012).
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...LOWER RAINFALLS 
AND LONGER DROUGHTS 

INCREASE THE USE OF 
UNDERGROUND WATER RESOURCES...

Current condition - yearly average rainfalls Business as usual 2050 Scenario
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...HIGHER TEMPERATURES WILL DIRECTLY AFFECT 
CROP DIVERSIFICATION... 

Current conditions - avarage yearly 
temperatures

Business as usual 2050 
Scenario
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Maximization Framework Conclusions

...NEW TOOLS ARE NEEDED
 TO INDUCE FARMERS 

TO USE  
SUSTAINABLE PRACTICES...
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Maximization Framework Conclusions

...THESE PRACTICES 
IMPLICATE A SET OF HIGHER COSTS 
FOR AGRI-BUSINESSES...
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Maximization Framework Conclusions

...THEREFORE, FARMERS MAKE USE OF 
FOOD QUALITY CERTIFICATIONS 

TO JUSTIFY HIGHER PRICES...
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Maximization Framework Conclusions

...THESE CERTIFICATES FOLLOW DIFFERENT PRINCIPLES, 
BUT THEY ALL SHARE THE COMMON GOAL OF 

DEFENDING THE MARKET PLACEMENT 
OF CERTIFIED PRODUCTS...    
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Maximization Framework Conclusions

...THROUGH THE LABEL, 
CERTIFICATIONS COMMUNICATE TO CONSUMERS THAT 

THE FARMER FOLLOWED SPECIFIC QUALITATIVE STANDARDS 
DURING PRODUCTION.
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Maximization Framework Conclusions

EACH CERTIFICATE IS DEFINED BY A POLICY 
WHICH GENERALLY CONTAINS..

..SOME ADDITIONALLY CONTAIN RESTRICTIONS ON THE PRODUCTION SITE SUCH AS 
GEOGRAPHICAL INDICATIONS.. 
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Maximization Framework Conclusions

GEOGRAPHICAL INDICATIONS
 

ESTABLISH INTELLECTUAL PROPERTY RIGHTS 
FOR SPECIFIC PRODUCTS, 

WHOSE QUALITIES ARE SPECIFICALLY LINKED TO
 THE AREA OF PRODUCTION.
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Maximization Framework Conclusions

THE RESEARCH AIMS TO TRANSFORM CERTIFICATIONS SUCH AS 
GIS INTO SPATIAL PLANNING TOOLS...

...TOOLS THAT STIMULATE 
THE CREATION OF NEW LOCAL LEAD STRATEGIES 

FOR SUSTAINABLE DEVELOPMENT.
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Maximization Framework Conclusions

HOW TO 

TRANSFORM FOOD QUALITY CERTIFICATIONS 

INTO SPATIAL PLANNING INSTRUMENTS 

WITH POSITIVE EFFECTS ON SUSTAINABILITY 

OF LOCAL AGRI-FOOD SYSTEMS?
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Maximization Framework Conclusions

TO ANSWER THE MAIN RESEARCH QUESTION 
THE FULL POTENTIAL OF EXISTING CERTIFICATIONS 

HAS TO BE EVALUATED...
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Maximization Framework Conclusions

FOR THIS PURPOUSE THE MAXIMIZATION METHOD IS USED. 

STANDARD MAXIMIZATION METHOD

phase 1 - maximization 

each involved stakeholder expresses it ideal situa-

tion for the development of a site.
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Maximization Framework Conclusions

STANDARD MAXIMIZATION METHOD

phase 2 - Optimization

The maximization outcomes are com-

pared and conflicts are identified and 

resolved. 
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Maximization Framework Conclusions

STANDARD MAXIMIZATION METHOD

phase 3 - Integration

The planner “integrates” pre-established 

goals of the plan.

phase 4 - Draft plan

The final results are considered as a draft 

plan.
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Maximization Framework Conclusions

THE RESEARCH USES THE STANDARD STRUCTURE OF THE METHOD 
BUT CHANGES THE INVOLVED ACTORS. 

NON MANDATORY POLICY MAXIMIZATION 

phase 1 - maximization  

 

The different non-mandatory policies replace the 

stakeholders. 

 

The policies are then maximized, meaning that 

they are extended to all farmers in the selected 

location.
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Maximization Framework Conclusions

phase 2 - Optimization

The mitigation of spatial criticalities 

of each maximized policy is as-

sessed.

phase 2 - Optimization 

 

Only the best scoring rules from each policy 

are integrated into the optimization policy.

NON MANDATORY POLICY MAXIMIZATION 
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Maximization Framework Conclusions

phase 3 - Integration

The planner “integrates” pre-established goals of the plan.

In this case spatial and policy principles.

phase 4 - Draft plan

The final results are considered as a draft 

framework for the policy.

NON MANDATORY POLICY MAXIMIZATION 
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Maximization Framework Conclusions

BEFORE THE RESEARCH CAN ASSES THE MAXIMIZATION METHOD, 
SECONDARY METHODS ARE USED 

TO DEVELOP THE NEEDED KNOWLEDGE. 
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Maximization Framework Conclusions
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The conclusions from the analytical frame-

work are needed to build the maximization 

scenario.  

 

But they also are essential guidelines for the 

decision-making process to establish the gov-

ernance of the certification.

METHODOLOGICAL FRAMEWORK. 
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SPATIAL CONTEXT

How do threats to natural resources translate spatially?  
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Maximization Framework Conclusions

SELECTED AGRI-FOOD SYSTEM.
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Maximization Framework Conclusions

The River Arno sub system The River Cecina sub systemThe River Era sub system

SELECTED AGRI-FOOD SYSTEM.
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Maximization Framework Conclusions

SELECTED CRITICALITIES

...five different threats 
were identified as po-
tential spatial criticali-
ties.

For the three main nat-
ural resources....
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Maximization Framework Conclusions

CHOSEN METHODOLOGY - THE LAYER APPROACH

Through the layer approach, different conditions of 
soil composition and land use that increase one or 
more of the selected threats are overlayed.  
 
This way, it is possible to spatially indicate the area 
of highest risk for each environmental threat. 
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Maximization Framework Conclusions

SOIL 
EROSIONALTIMETRYSLOPE

The collected geomorphological data shows a system 

with high slope surfaces which increase soil erosion.  

 

An average high fertility value but also a high risk of 

exposure to water contamination due to permeability.

SOIL 
PERMEBILITY

SOIL 
FERTILITY

HYDRO-
GEOLOGIC 
RISK

SOIL 

CONDITION MAPS
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Maximization Framework Conclusions

LAND USE AND 

FARMING PRACTICES 

MAPS.

OPEN NATURAL
SPACES

WATER 
DEMAND LAND USE

AGRIBUSINESS 
SIZE

SINGLE UNIT
SIZE ORGANIC OR NOT

LAND USE , LAND PROP-

ERTY AND FARMING PRAC-

TICES. 
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Maximization Framework Conclusions

EROSION 

RISK

HIGH SLOPE SOILS      

SEASONAL CROPS 

INTERSECTION

LEGENDAThe production of seasonal crops on high slope areas decreases the retainment capacity for 

soils and increases soil erosion.
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Maximization Framework Conclusions

SOIL 

CONTAMINATION

LOW PERMEABLE SOILS 

CONVENTIONAL FARMING 

INTERSECTION

LEGENDA

INV
ES

TIG
AT

ING
 UP

ON
 SP

AT
IAL

 CH
AL

LE
NG

ESDirect use of chemical products on low permeable soils increases the risk of contamination and 

saturation of these soils. 
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Maximization Framework Conclusions

WATER

CONTAMINATION

HIGH INFILTRATION SOILS      

HIGH RUN OFF SURFACES 

INTERSECTION

LEGENDADirect use of chemical products in highly permeable soils increases the contamination of under-

ground waters; 

 

Direct use of chemical products on high-slope surfaces increases the runoff risk and contamina-

tion of open water bodies.
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Maximization Framework Conclusions

WATER

USE

HIGH WATER USE INEFFICIENCY

HIGH WATER DEMAND 

INTERSECTION

LEGENDAThe use of crops with high irrigation needs on high permeable soils increases water demand;

The use of crops with high irrigation on high slope surfaces increases the amount of lost water 

to run off phenomena.
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Maximization Framework Conclusions

BIODIVER-
SITY
LOSS

NATURAL SPACES   

MONOCULTURES

LEGENDAThe combination of big sized units and big sized agri-business indicates clusters of monocul-

tures; 

The presence of important natural spaces decreases the risk of monocultures for biodiversity.
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Maximization Framework Conclusions

SPATIAL CRITICALITIES MAP

SOIL EROSION   

WATER USE INEFFICIENCY

SOIL CONTAMINATION

WATER CONTAMINATION

BIODIVERSITY LOSS

LEGENDA

The map identifies all areas where farming practices 

potentially threaten natural resources. 
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Concept Tool FrameworkContext

TOOL - CERTIFICATIONS 

to what extent are current food quality certifications contributing to environmen-
tal engagement and natural resources protection? 
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Maximization Framework Conclusions

IN THE POLICY ANALYSIS 

THE THREE MOST USED TOOLS

FOR THE SUPPORT OF 

SUSTAINABLE AGRICULTURAL FARMING

 WERE ANALYSED.
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Maximization Framework Conclusions

The analysis of these policies on multiple scales leads to the identification of the rules that have 

a direct or indirect effect on spatial criticalities. 

THESE RULES REPRESENT THE “ENGAGEMENT 

FOR ENVIRONMENTAL SUSTAINABILITY” FOR 

EACH POLICY.
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Maximization Framework Conclusions

THE EFFICIENCY OF NON-MANDATORY POLICIES  

DEPENDS ENTIRELY ON PARTICIPATION.  

THEREFORE THE POLICY MUST GUARANTEE A SET OF SOCIOECONOMIC BENEFITS  

FOR MEMBERS OF THE CERTIFICATION.  
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Maximization Framework Conclusions

THROUGH INTERWIES WITH LOCAL AGRI-BUSINESSES, THE RESEARCH 

AIMS TO UNDERSTAND TO WHAT EXTENT THE POLICIES ARE EFFICIENT.   
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Maximization Framework Conclusions

THEREFORE,  

THE “ELEMENTS THAT INFLUENCE EFFICIENCY” 

WERE USED AS KEY TOPICS  

TO LEAD THE INTERVIEW
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Maximization Framework Conclusions

1. Lack of inclusiveness for non-members

2. Lack of accessibility for non-members due to high costs.

3. Lack of financial support programs for non-members that want to apply.

4. Lack of direct financial support for members. 

5. Environmental effects remain indirect casualties. 

1. Lack of branding strategies

2. Lack of territorial identification for organic production.

3. Lack of financial support programs for non-members that want to apply.

4.  Lack of representation, the role of the consortium is not clearly defined. 

1. Lackof branding strategies 

2. Lack of distinctive logo for market placement 

3. Lack of inclusiveness for small farmers. 

THE CONCLUSIONS WERE CATEGORIZED, AND THE COM-

PLEX EFFICIENCY OF THE POLICIES WAS CALCULATED.
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Maximization Framework Conclusions

THE EFFICIENCY EVALUATION OF THE DIFFERENT  

SELECTED POLICIES DEMONSTRATES THEIR EXCES-

SIVE SPECIALIZATION 

THE COLLECTED KNOWLEDGE IS USED TO DEFINE 

THE POLICY PRINCIPLES TO USE IN THE DEVELOP-

MENT OF THE NEW FRAMEWORK. 
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POLICY FRAMEWORK

Concept Tool FrameworkContext

What strategies are needed to transform food quality certificates 
into spatial planning instruments?
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PRODUCTIVE LAND ABOVE 
700 METERS

RULE
3C - Land use limitations on altitude. No 

productive land above 700m altitude.

3C -  all productive land above 700 
meters is withdrawn from production and 

used for new natural spaces. 

SPATIAL OUTCOME

INFLUENCE

MAXIMIZING THE POLICY’S 

POTENTIAL 



Problem field Research aim Methodology Policies Interviews Maximization Framework ConclusionsValdera system Layer approach

55

MAXIMIZED GIS

The only one of the three policies that include measures for land withdrawal for low-pro-

ductivity lands. 
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MAXIMIZED ORGANIC

The most efficient of the three policies for limitation on chemical products. 
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MAXIMIZED CAP
The CAP policy particularly focuses on water use efficiency and fertile soil qualities.
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Existing criticalities Assessed criticalities

OPTIMIZATION PHASE 
First, the impact of spatial criticalities is quantified for each of the maximized policies.
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OPTIMIZATION PHASE 
For each spatial criticality, the highest value is selected, and the 

rules that influence it are included in the optimization phase.
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OPTIMIZATION MAP
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INTEGRATION OF SPATIAL PRINCIPLES
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INTEGRATION OF POLICY PRINCIPLES 
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INTEGRATION OF POLICY PRINCIPLES 

1. conflict 2. adjustments 3. solutions



Problem field Research aim Methodology Policies Interviews Maximization Framework ConclusionsValdera system Layer approach

64

INTEGRATION MAP 
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UPDATED SPATIAL CRITICALITIES MAP
SOIL EROSION   

WATER USE INEFFICIENCY

SOIL CONTAMINATION

WATER CONTAMINATION

BIODIVERSITY LOSS

LEGENDA
SOIL EROSION   

WATER USE INEFFICIENCY

MONOCULTURES

DECREASED BIODIVERSITY LOSS

DECREASED WATER USE INEFFICIENCY

DECREASED CONTAMINATION RISK

LEGENDA

BEFORE AFTER overall decreased area for 
spatial criticalities: 92.8%
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THE CONCLUSIONS FROM THE MAXIMIZATION METHOD DEFINE THE RULES APPLYING FARMERS MUST FOLLOW. 

TO CONVINCE FARMERS TO FOLLOW THESE RULES THE FRAMEWORK MUST INCLUDE GUIDELINES ON...
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67...FINANCIAL SUPPORT PROGRAMS
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VALDERA

SUB-SYSTEMS

TO INCREASE 

THE EFFICIENCY OF

FINANCIAL SUPPORT-

ING PROGRAMS,

THE INTEGRATION  

RULES ARE TESTED ON 

THE LOCAL SCALE. 
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THE INTEGRATION RULES ARE APPLIED  

AND DISTRIBUTED ALONG A TIMELINE. 

SUBSEQUENTLY, THE SPATIAL IMPACT OF THE 

POLICY IS EVALUATED. 
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SOIL EROSION SOIL CONTAMINATION WATER CONTAMIANTION WATER USE BIODIVERSITY RISK

BEFORE 
MAXIMIZATION

AFTER 
MAXIMIZATION
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THE NEEDED LAND USE CHANGE TO ASSESS THE INTEGRATION POLICY 

IS CALCULATED FOR EACH SITE AND CONFRONTED WITH THE OTHERS.  

THE CONCLUSIONS GIVE THE RIGHT INPUTS ON HOW TO IMPLEMENT 

FINANCIAL SUPPORTING PROGRAMS. 
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Setting the local scale test to the timeline gave us insights into the rules with longer assessment 

times and, therefore, higher assessment costs.  

 

This is why particular attention is given to the distribution of funding support at different mo-

ments of the assessment procedure. 
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3. “…at least 35% of 

the productive land.” 
3. “…at least 50% of 

the productive land.”  

+

...THE LOGO 
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74...THE CONSORTIUM
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TO DEFINE THE ROLE OF THE CONSORTIUM  

THE CONCERNING SPATIAL PLANNING PRINCIPLES 

ARE USED... 



Problem field Research aim Methodology Policies Interviews Maximization Framework ConclusionsValdera system Layer approach

76

WHILE FOR THE APPLI-

CATION PROCEDURE 

FOR A NEW CONSORTI-

UM, THE BIODISTIRCT 

HAS BEEN USED AS A 

REFERENCE.
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THE APPLICATION PROCEDURE AL-

LOWS BOTH BOTTOM-UP AND TOP-

DOWN INITIATIVES.
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78REFLECTION ON THE FRAMEWORK



THANK YOU FOR YOUR ATTENTION.


