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Rationale and motivation

The objective is to analyze and define economic 
patterns in the results of crop diversification 
across Europe for establishing guidelines and 
recommendations to increase the socioeconomic 
impact of crop diversification.

??

?

Farm level 
economic analysis

Ecosystem 
services valuation

Value chain 
assessment
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Diversified cropping systems in Europe
South Mediterranean pedoclimatic region 

CS1 CS2 CS4

MC: Almond
+

D1: Capper
D2: Thyme

Intercropping Intercropping Intercropping

MC: Mandarin
+

D1: Vetch/Barley + Fava bean
D2: Fava bean + Purslane + Cowpea

MC: Olive
+

D1: Oat
D2: Saffron

D3: Lavender
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Diversified cropping systems in Europe
South Mediterranean pedoclimatic region 

CS3a CS3b CS16

MC: Wheat / Barley
+

D1: Wheat + Barley + Pea
D2: Wheat + Barley + Vetch

Rotation Multiple cropping Intercropping

MC: Maize
+

D1: Maize + Pea
D2: Maize + Barley

MC: Melon
+

D1: Cowpea
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Diversified cropping systems in Europe
North Mediterranean pedoclimatic region 

CS5 CS6 CS7

MC: Maize
vs

D1: Tomato + Pea/Tomato 
+ Durum wheat

Rotation Rotation Rotation

MC: Durum wheat-
Barley rotation

vs
D1: Tomato + Pea/Tomato 

+ Durum wheat

MC: Tomato-Durum 
wheat rotation

vs
D1: Tomato + Pea/Tomato 

+ Durum wheat

Moderador
Notas de la presentación
No hay forma de obtener imágenes de las diversificaciones de los italianos… Ni en OneDrive, ni en las presentaciones de reuniones….
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Diversified cropping systems in Europe
Atlantic pedoclimatic region 

CS8 CS15

MC: Biodynamic maize
+

D1: Beans

Intercropping Rotation

MC: Biodynamic vegetable rotation
vs

D1: Onion + Pea + Potato + Spelt + Red beet + Grass clover
D2: Onion + Red beet + Pea + Onion + Potato + Spelt

D3: Red beet + Onion + Pea + Red beat + Potato + Spelt

Moderador
Notas de la presentación
No hay forma de obtener imágenes de las diversificaciones de los holandeses… Ni en OneDrive, ni en las presentaciones de reuniones…. Así que pongo las genéricas de sus casos de estudio
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Diversified cropping systems in Europe
Continental pedoclimatic region 

CS9 CS10 CS11

MC: Grapevine
+

D1: Thyme
D2: Oregano

Intercropping Intercropping Intercropping

MC: Asparagus
+

D1: Pea
D2: Oat

MC: Grapevine
+

D1: Yarrow
D2: Grass

Pannonian pedoclimatic region 
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Diversified cropping systems in Europe
Boreal pedoclimatic region 

CS12

MC: Barley
+

D1: Oilseed rape

Rotation
CS13

MC: Fodder rotation
vs

D1: Barley + 30% Grass ley + Barley

Rotation
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Cross-case study on farm level economic analysis
Materials and methods
Farm level economic analysis

+ Revenues

- Variable costs

= Gross margin A
- Family labour

= Gross margin B

- Fixed costs

= Gross margin C

- Raw material

- Irrigation

- External labour

Note: €EU-PPP/ha/year
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Cross-case study on farm level economic analysis
Materials and methods
Cluster analysis

k-means

16 case studies

27 crop diversifications

Gross Margin A(i)
+

∆ Gross Margin 
Diversification(i)
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Cross-case study on farm level economic analysis
Results
Farm level economic analysis

G
ro

ss
 M

ar
gi

n 
A

Wide dispersion of the 
farm level economic 
results within and across 
case studies/regions 

A priori, there is no a 
clear pattern among the 
economic results
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Cross-case study on farm level economic analysis
Results
Farm level economic analysis

∆ 
G

ro
ss

 M
ar

gi
n 

A

Wide dispersion of the 
farm level economic 
results within and across 
case studies/regions 

In most cases, there is a 
positive impact of crop 
diversification on gross 
margins, although some 
increments are low

Moderador
Notas de la presentación
De nuevo, ojo con las escalas
Ahh, y si no te gusta lo del fondo blanco de los gráficos, le das a restablecer imagen
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Cross-case study on farm level economic analysis
Results
Cluster analysis Some economic patterns 

arise from farm level 
economic results

The impact of 
diversification on farm 
level economic results 
depends more on the crop 
type than on the type of 
crop diversification

Great concentration 
around low gross margins 
with low economic impact 
(Clusters 5 & 6) 

Great likelihood that crop 
diversification provides 
positive farm level 
economic results, or at 
least, no significant impact

Grapevine

Asparagus

Pannonian 
region

Vegetable crops
Atlantic & 

South Mediterranean

Citrus
South Mediterranean

*Preliminary results

Moderador
Notas de la presentación
Te lo he puesto todo en esta diapositiva, pero puedes dividirla en varias según te venga mejor para tu discurso o según quieras que aparezcan los círculos y demás
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Cross-case study on farm level economic analysis
Results
Cluster analysis

Cereals and/or Rainfed conditions

(Independently of European region)

Most cases are 
concentrated around cero 
net economic impact

*Preliminary results

Almond (rainfed)
South Mediterranean

Cereal Rotation
North Mediterranean

Cereal rotation and intercroping
North Spain
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Cross-case study on integrated economic analysis
Materials and methods
Non-market valuation

South Mediterranean North Mediterranean Boreal

Crop diversification Ecosystem services Environmental & 
Socio-cultural benefits

Choice experiment

C
ontingent valuation

Choice experiment

Ec
os

ys
te

m
 s

er
vi

ce
s
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Attributes and levels definition
ES 

group Attribute Description Levels Current situation 
(sq)

Biodiversity

Expected % of soil 
microbial richness 

increment over 
monocropping

Re
gu

la
tin

g 
ES Soil erosion

Expected % of soil erosion 
rates reduction over 

monocropping

CO2 net 
balance

Expected % of soil organic 
carbon per hectare and 

year increase over 
monocropping

Cu
ltu

ra
l E

S Cultural 
heritage

Maintenance of 
traditional agricultural 

practices

Landscape Perception of agricultural 
landscape beauty 1

Alta

Alta

Alta

BajaBaja

BajaBaja

Media

Media

Media

Baja Alta

Cross-case study on integrated economic analysis
Materials and methods

Non-market valuation  Spanish case study
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Example of a choice set included in the survey

Scenario 3.3 Diversification A Diversification B Monocropping (SQ) 

Biodiversity  
High 

 
Low 

 
Low 

Soil loss 
          

Low 
           

High 
         

High 

CO2 net 
balance         

Low 
     

Media 
        

Baja 

Cultural 
heritage 

conservation  
High 

 
Low 

 
Low 

Landscape 

   
Monthly 
overcost 40 € 30 € 0 € 
Select an 

option    

 

Intensive food production can provide
environmental impacts that can be alleviated
through crop diversification practices. Crop
diversification allows environmental risk
reduction through an increase in biodiversity,
erosion control, higher CO2 balance, and also
provides a more heterogeneous landscape
and the conservation of traditional knowledge
and practices.
The following are proposed cropping system
benefits combinations that would come with
an increase in the monthly foodstuff
expenditure. Please indicate your preferred
option. You can also choose neither of the two
proposed options. If you choose ‘monocrop’,
you will not have to pay increased foodstuff
expenditure, nor will you be avoiding current
agricultural monocropping impacts. Please
consider your level of disposable income
before answering this question.

Cross-case study on integrated economic analysis
Materials and methods
Non-market valuation
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Compensating surplus can reach an increase of 92.86 €/month per family in food expenditure
when Ecosystem Services provision and biodiversity are in the best situation.

Considering 539,000 households within Region of Murcia…

… 600.62 M€/year of increase in food expenditure

Scenario Brief description

Compensating 
surplus 

(€/household/month)
Average [95% CI]

TEV (M€/month)
Average [95% CI]

TEV (€/ha/year)
Average [95% CI]

RIS Rainfed intercropping system 64.09 [66.14;62.05] 34.55 [35.65;33.44] 939.83 [969.84;909.81]

LEIIS Irrigated intercropping system 
throughout the establishing period 78.26 [81.06;75.47] 42.18 [43.69;40.68] 1,147.62 [1,188.60;1,106.63]

HEIIS Irrigated intercropping system 
established in the long term 92.86 [96.53;89.19] 50.05 [52.03;48.07] 1,361.62 [1,415.47;1,307.78]

Cross-case study on integrated economic analysis
Non-market valuation
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Cross-case study on farm level economic analysis
Materials and methods
Integrated market and non-market valuation – Social gross margin

+ Revenues
- Variable costs
= Gross margin A

- Family labour

= Gross margin B

- Fixed costs

= Gross margin C

+ Environmental benefits

+ Socio-cultural benefits

= Social gross margin

Note: €EU-PPP/ha/year

M
ar

ke
t v

al
ua

tio
n

N
on

-m
ar

ke
t v

al
ua

tio
n

Short term

Moderador
Notas de la presentación
Lo de “short term” lo he puesto en contraposición al CBA que lo que busca es analizar los beneficios en el long term
Aquí se puede decir también que no solo hemos cuantificado en términos monetarios los beneficios que puede suponer la diversificación, sino que también hemos incluido los posibles efectos negativos del monocultivo
Y no he puesto mención expresa a dónde hemos sacado los valores de los “servicios ecosistémicos”, así que igual aquí es donde podrías hacer mención expresa a la bases de datos elaborada por el equipo de trabajo para la app SusDiverApp. 
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Cross-case study on integrated economic analysis
Materials and methods

Integrated market and non-market valuation – Cost-benefit analysis
A decision-making tool for investment evaluations considering financial/private and economic/social benefits 
and costs

Farm 
benefits & costs

Socioeconomic
Benefits & costs

Long term

Profitability indicators

𝑵𝑵𝑵𝑵𝑵𝑵 = −𝐾𝐾 + �
𝑡𝑡=1

𝑇𝑇
𝐵𝐵𝑡𝑡 − 𝐶𝐶𝑡𝑡
(1 + 𝑟𝑟)𝑡𝑡

+ �
𝑡𝑡=1

𝑇𝑇
𝐵𝐵𝑡𝑡𝑒𝑒 − 𝐶𝐶𝑡𝑡𝑒𝑒

(1 + 𝑟𝑟)𝑡𝑡

Assumptions

𝑰𝑰𝑰𝑰𝑰𝑰 → 𝑁𝑁𝑁𝑁𝑁𝑁 = −𝐾𝐾 + �
𝑡𝑡=1

𝑇𝑇
𝐵𝐵𝑡𝑡 − 𝐶𝐶𝑡𝑡

1 + 𝐼𝐼𝐼𝐼𝐼𝐼 𝑡𝑡 + �
𝑡𝑡=1

𝑇𝑇
𝐵𝐵𝑡𝑡𝑒𝑒 − 𝐶𝐶𝑡𝑡𝑒𝑒

1 + 𝐼𝐼𝐼𝐼𝐼𝐼 𝑡𝑡 = 0

𝑇𝑇 = 25 𝑦𝑦𝑦𝑦𝑦𝑦𝑦𝑦𝑦𝑦 𝑟𝑟 =3,5% Long term
↑ Environmental benefits

↑ Socio-cultural benefits
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Cross-case study on farm level economic analysis
Results - Spain
Integrated market and non-market valuation – Cost-benefit analysis

Again, the expected economic 
results in the long term depends 
on the crop assessed. 

*Preliminary results

Notes: 
D1, D2, MC  Market and non-market benefits/costs
Base MC  Only market benefits/costs

However, in rainfed crops there is 
a significant gap of increment 
given the relatively high non-
market benefits crop 
diversification provides in such 
agroecosystems.

Market values are quite significant 
in cash crops such as mandarins. 
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Mandarin value chain analysis
Traditional mandarin value chain

Modern mandarin value chain

• Increase biodiversity
• Reduce soil erosion
• Increase sequestered CO2
• Maintenance of cultural heritage
• Improve landscape quality
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Mandarin value chain analysis

Expected moving from value chain perspectives

• Labelling product cropped with diversification
practices by a certified organism by using a
new label based on environmental benefits of
diversification (Labelling)

• Subside farmers that adopt diversification
practices (Subsidies)

• Include diversification practices as legible
environmental practices withing the
operational programmes that the producer
organizations made (Operational funds).

Business model alternatives
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Mandarin value chain analysis
Method
Multicriteria method
Analytic Hierarchy Process

Cooperatives 
and producers
associations

Farmers Ratailers Public 
Administration 

Researchers
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Mandarin value chain analysis
Results
Stakeholders preferences
Analytic Hierarchy Process

Stakeholders group Label Subsidies O. Funds
Farmers 0.07 0.32 0.58

Cooperatives and producer's associations heads 0.16 0.32 0.52

Retailers 0.32 0.33 0.34

Public administration representativeness 0.09 0.45 0.44

Researchers 0.37 0.34 0.28

Global 0.20 0.35 0.43

AHP preferences by stakeholders’ group
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Mandarin value chain analysis
Results
Canvas Business Model for Operational Funds in Citrus intercropping (fava bean)
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Concluding remarks

The impact of crop diversification on the farm level economic results depends on the crop type

There are not any case study where crop diversification supposes a significant negative

impact on farm level economic results

The most likely event is that crop diversification do not imply a significant impact on farm

gross margins, and it case it does, it is expected to be positive (mainly when the main crop is

vegetable)

The integration of environmental and socio-cultural benefits from crop diversification,

together with the respective farm benefits, makes the case for supporting crop diversification

both in the short and long term. This is of particular interest if the environmental costs of

monocropping systems are considered.

*Preliminary results

Moderador
Notas de la presentación
Ya sabes que para las conclusiones soy muy malo… Cámbialas sin miedo
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Transition needs Possible Solutions

*Preliminary results

Training and promotion of 
intercropping

Technical support

Financing operational 
programmes in agreement with 

farmers

Farmer and public administration 
consensus

Support from producer 
organizations

Socially valued ecosystem 
services



Thanks

francisco.alcon@upct.es

Innovations to reduce and remediate farm soil pollution.
A contribution to the EU Soil Strategy

mailto:francisco.alcon@upct.es
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