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Problem, objectives and constraints 
 
Problems: 
Social and economic problems: Agriculture and livestock in the region are primarily for subsistence. The level of poverty and 
marginalization of the people of the project site is medium to high with low education levels. People need to migrate to the cities or 
outside the country to supplement the family budget. Prices of farmer productions are too low and do not allow economic survival. 
Therefore, only 10 to 20% of the total incomes are derived from agricultural products! This explains why the children of farmers do not 
want to become farmers and lands are less and less cultivated. In correlation, as the livestock price is good and animals can be raised 
with little input of time. Thus the number of animals is increasing and as they are grazing everywhere, they have a strong soil erosion 
impact.  
 
Aims / Objectives:   
Rehabilitation of degraded land is done using native agave (Agave inaequidens), trees, shrubs and grasses which creates, over the 
medium-term (7-10 years) sustainable production of an alcoholic drink (mezcal) and/or pharmaceutical products and/or fodder for cattle 
and/or wood. 
 
 Constraints addressed 

 Constraints Treatments 

 Financial  Potential constraints in the final stages of the project 
when receiving revenue from the sale of mezcal and 
other products 

Strengthening capacities of organization and 
administration, promoting transparency and 
accountability in the community. Development and 
consolidation of the formation of cooperatives as 
an alternative to social enterprise 

 Social / cultural / religious The social arrangement of the “ejido” requires all 
people to agree on moving forward with different 
activities. The level of education and migration. 

Systematic and constant promotion of the 
participatory process through community assembly 
meetings, workshops, community exchange travel, 
experiences and training. Promote 
complementarity and targeting of resources from 
other sectors. 

 Institutional The risk that the six-year change in administration 
does not follow the care programme in the area. 

Strengthening self-management capabilities of the 
group of beneficiaries of the project. Involving 
other government levels and sectors funding 
training and monitoring of subsequent stages.  

 Technical Lack of validation and technology transfer of agave 
forestry. Lack of information on the requirements of 
these species of agave. Potential risk to move from 
non-intensive system to an intensive one due to 
economic and market factors.  

Development of technological packages for an 
agave forestry system as a basis for the production 
of mezcal, considering soil erosion levels and 
system arrangements. Promote only ecologically 
diversified, non-intensive systems. Design 
environmental and ecological monitoring stage. 

 Legal / land use and / water 
 rights  

Federal, state and municipal regulations for 
preventing clearance of woods, biodiversity uses, 
forest exploitation, water concessions and water 
quality must be applied. Mexican official standards of 
mezcal production must be used.  

Conduct a thorough review with a focus on 
prospective different stages of a project and the 
legal implications and regulations that must be met 
at these stages. Inform land owners about their 
rights, obligations and mechanisms of fulfilment.  

 
 Participation and decision making 

Stakeholders / target groups Approach costs in % met by: 

 
SLM specialists 

/ agricultural 
advisors 

 
 

 
land users, 
individual, 

groups 
 
 

 
 

planners 
 
 

 
 

politicians / 
decision 
makers 

 
 

 
 

teachers /  
school children 

/ students 

 - government                                                      80 
- local government (district, county, 
 municipality, village, etc.)                                  10 
- local community / land user(s)               10 
 

Total                                                                100 
 
Total budget                              2,000-10,000 US$ 
(estimated budget by ha, without alcoholic drink 
production) 

 
Decisions on choice of the Technology: It is the result of proposals, visits and discussions between all the stakeholders, so it is a joint 
decision. 
Decisions on method of implementing the Technology: It is the result of proposals, visits and discussions between all the 
stakeholders, so it is a joint decision. 
Approach designed by: Federal environmental authority, national and international scientists and land owners 
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Input:  
- Equipment (machinery, tools, etc.): shovel, hammer, pickaxe; partly financed 
- Agricultural (seeds, fertilizers, etc.): plastic bags for plants, soil, compost; partly financed 
- Construction material (stone, wood, etc.): wood, metal tube, stones, plastic for greenhouse; fully financed 
- Transport: transportation of people and materials, partly financed 
Credit: Credit was not available 
Support to local institutions: Yes, good support with finance, training, equipment, transport 

Monitoring and evaluation 
 

 Monitored aspects Methods and indicators 

 bio-physical Biodiversity, water quality, water usage, degradation and soil rehabilitation indicators. 
Participatory collection of data by landowners, public officials and technicians.  

 technical 
Indicators of improvement of technical capabilities of the nursery operators, capacity building for 
the production of mezcal and other products and comparative indicators of different 
arrangements of agrosystems based on other biophysical and economic indicators. 

 socio-cultural Migration, poverty, education indicators by surveys and statistical models.  

 economic / production Indicators of profitability, revenue from each stage per person, economic valuation of soil 
improvement 

 area treated Regular observations by project staff, government and land users.  
 
Changes as result of monitoring and evaluation: There were no changes in the approach and the technology. 
 
Impacts of the Approach 
Improved sustainable land management: Yes, a high impact - it is a new and easily-implemented technology with a high economic 
potential (commercialisation of products of very high value) 
Adoption by other land users / projects: it is too early to answer this question 
Improved livelihoods / human well-being: it is too early to judge, but it is supposed to improve it 
Improved situation of disadvantaged groups: it is too early to judge, but it is supposed to improve it 
Poverty alleviation: it is too early to judge, but it is supposed to alleviate it 
Training, advisory service and research: 
 

Training effectiveness 
Land users - excellent 
SLM specialists - excellent 
Agricultural advisor / trainers - excellent  

Advisory service effectiveness 
Land users - excellent 
Technicians / conservation specialists - 
good 

Research contributing to the approach's 
effectiveness 
A large contribution (owing to the lack of information 
about the species of agave as well as the native 
trees, shrubs and grasses to be used, research is 
fundamental to find the best approach) 

Land/water use rights: Help – existing land / water use rights helped greatly in the implementation of the approach. 
Long-term impact of subsidies: Positive long-term impact – greatly; negative long-term impact – none (The major part of subsides will 
finish at medium-term of the SLM approach because, as the project is supposed to generate very large funds as a result of the sale of 
alcoholic drink. Part of this money will replace the subsides.) 
Main motivation of land users to implement: Production, increased profit(ability), improved cost-benefit-ratio, payments / subsidies, 
environmental awareness, morale, health, well-being and livelihood improvement 
SLM: Sustainability of activities:  Yes, the land users can sustain the activities required for the approach. 

Concluding statements 
 

Strengths and  how to sustain/improve Weaknesses and  how to overcome 

Productive project which generates economic benefits over the 
medium-term  as a result of the money earned, it will be 
possible to extend the area concerned and subsides will not be 
necessary anymore 

The project is done in a participative way where different kinds of 
stakeholders are involved: administrators, politicians, scientists 
and the public.  maintenance of the interaction between 
stakeholders from the workshops, present results to other 
authorities and appropriate fora. 

Selling alcoholic drink is not necessarily beneficial from a health and 
societal point of view  maintenance of a campaign to reduce 
consumption and develop a responsible attitude to alcohol 

Women particularly, are worried about the possibility of the increase in 
alcohol consumption  since alcoholic drink will be produced in a semi-
industrial way for the external market, it is not supposed to be 
consumed by the communities themselves 

 

Key reference(s): Colunga-García Marín P., D. Zizumbo-Villareal, J.T. Martínez. 2007. Tradiciones en el aprovechamiento de los agaves mexicanos: una aportación  
a la protección legal y conservación de su diversidad biológica y cultural. In: En lo Ancestral hay Futuro: del Tequila, los Mezcales y otros Agaves. P Colunga-
GarcíaMarín, L Eguiarte, A Larqué, D Zizumbo-Villarreal (eds). CICY-CONACYT-CONABIO-SEMARNAT-INE. México D.F., pp:85-112 
Contact person(s): Alejandro Martínez Palacios, UMSNH-Universidad Michoacana San Nicolas de Hidalgo, Morelia, Mexico, apalacios56@gmail.com 
Christian Prat, IRD-Institut de Recherche pour le Développement, France christian.prat@ird.fr  
Eduardo Ríos Patrón, Secretaria del Medio ambiente y Recursos Naturales (SEMARNAT), Delegación en Michoacán, Mexico, eduardo.rios@semarnat.gob.mx 
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World Overview of Conservation Approaches and Technologies

Desire for Greener LandDesire for Greener Land 
Options for Sustainable Land Management in Drylands 

Desire for Greener Land compiles options for Sustainable Land Management (SLM) in dry-
lands. It is a result of the integrated research project DESIRE (Desertification Mitigation and 
Remediation of Land - A Global Approach for Local Solutions). Lasting five years (2007–2012) 
and funded within the EU’s Sixth Framework Programme, DESIRE brought together the ex-
pertise of 26 international research institutes and non-governmental organisations. The DE-
SIRE project aimed to establish promising alternative land use and management strategies 
in 17 degradation and desertification sites around the world, relying on close collaboration 
between scientists and local stakeholder groups. The study sites provided a global labora-
tory in which researchers could apply, test, and identify new and innovative approaches to 
combatting desertification. The resulting SLM strategies are local- to regional-scale inter-
ventions designed to increase productivity, preserve natural resource bases, and improve 
people’s livelihoods. These were documented and mapped using the internationally recog-
nised WOCAT (World Overview of Conservation Approaches and Technologies) methodo-
logical framework, which formed an integral part of the DESIRE project.

The DESIRE approach offers an integrated multidisciplinary way of working together from 
the beginning to the end of a project; it enables scientists, local stakeholders and policy 
makers to jointly find solutions to desertification. This book describes the DESIRE approach 
and WOCAT methodology for a range of audiences, from local agricultural advisors to 
scientists and policymakers. Links are provided to manuals and online materials, enabling 
application of the various tools and methods in similar projects. The book also includes an 
analysis of the current context of degradation and SLM in the study sites, in addition to 
analysis of the SLM technologies and approaches trialled in the DESIRE project. Thirty SLM 
technologies, eight SLM approaches, and several degradation and SLM maps from all the 
DESIRE study sites are compiled in a concise and well-illustrated format, following the style 
of this volume’s forerunner where the land is greener (WOCAT 2007). Finally, conclusions 
and policy points are presented on behalf of decision makers, the private sector, civil soci-
ety, donors, and the research community. These are intended to support people’s efforts to 
invest wisely in the sustainable management of land – enabling greener drylands to become 
a reality, not just a desire.

 

Options for Sustainable Land Management in Drylands 








D
es

ir
e 

fo
r 

G
re

en
er

 L
an

d
O

p
ti

o
n

s 
fo

r 
Su

st
ai

n
ab

le
 L

an
d

 M
an

ag
em

en
t 

in
 D

ry
la

n
d

s 

 

World Overview of Conservation Approaches and Technologies

Desire for Greener LandDesire for Greener Land 
Options for Sustainable Land Management in Drylands 

Desire for Greener Land compiles options for Sustainable Land Management (SLM) in dry-
lands. It is a result of the integrated research project DESIRE (Desertification Mitigation and 
Remediation of Land - A Global Approach for Local Solutions). Lasting five years (2007–2012) 
and funded within the EU’s Sixth Framework Programme, DESIRE brought together the ex-
pertise of 26 international research institutes and non-governmental organisations. The DE-
SIRE project aimed to establish promising alternative land use and management strategies 
in 17 degradation and desertification sites around the world, relying on close collaboration 
between scientists and local stakeholder groups. The study sites provided a global labora-
tory in which researchers could apply, test, and identify new and innovative approaches to 
combatting desertification. The resulting SLM strategies are local- to regional-scale inter-
ventions designed to increase productivity, preserve natural resource bases, and improve 
people’s livelihoods. These were documented and mapped using the internationally recog-
nised WOCAT (World Overview of Conservation Approaches and Technologies) methodo-
logical framework, which formed an integral part of the DESIRE project.

The DESIRE approach offers an integrated multidisciplinary way of working together from 
the beginning to the end of a project; it enables scientists, local stakeholders and policy 
makers to jointly find solutions to desertification. This book describes the DESIRE approach 
and WOCAT methodology for a range of audiences, from local agricultural advisors to 
scientists and policymakers. Links are provided to manuals and online materials, enabling 
application of the various tools and methods in similar projects. The book also includes an 
analysis of the current context of degradation and SLM in the study sites, in addition to 
analysis of the SLM technologies and approaches trialled in the DESIRE project. Thirty SLM 
technologies, eight SLM approaches, and several degradation and SLM maps from all the 
DESIRE study sites are compiled in a concise and well-illustrated format, following the style 
of this volume’s forerunner where the land is greener (WOCAT 2007). Finally, conclusions 
and policy points are presented on behalf of decision makers, the private sector, civil soci-
ety, donors, and the research community. These are intended to support people’s efforts to 
invest wisely in the sustainable management of land – enabling greener drylands to become 
a reality, not just a desire.

 

Options for Sustainable Land Management in Drylands 








Desire for Greener Land 

Options for Sustainable Land Management in Drylands 

Editors and lead authors
Gudrun Schwilch, Rudi Hessel and Simone Verzandvoort

Associate editors and authors
Erik van den Elsen, Hanspeter Liniger, Godert van Lynden, Coen Ritsema and Sarah Buckmaster

DESIRE – Desertification Mitigation and Remediation of Land - a Global Approach for Local Solutions
WOCAT – World Overview of Conservation Approaches and Technologies

DESIRE – WOCAT 2012



Co-published by  University of Bern, Centre for Development and Environment CDE; Alterra, Wageningen UR; ISRIC - World Soil Information and 

CTA - Technical Centre for Agricultural and Rural Cooperation;  

on behalf of the EU FP6 project ‘Desertification Mitigation and Remediation of Land - a Global Approach for Local Solutions’ 

(DESIRE) and the World Overview of Conservation Approaches and Technologies (WOCAT)

Financed by  European Commission, Directorate General for Research, Framework Programme 6, Global Change and Ecosystems (Contract 

Number 037046 GOCE; scientific officer Marie Yeroyanni)

  Dutch Ministry of Economic Affairs, Agriculture and Innovation (part of the strategic research program KBIV “Sustainable spatial 

development of ecosystems, landscapes, seas and regions” carried out by Wageningen University & Research Centre).

  The governments of Italy, France, Spain, Mexico and The Netherlands through among others the: National Research Council 

(CNR, Italy), Institut de Recherche pour le Développement (IRD, France), Agencia Estatal Consejo Superior de Investigaciones 

Científicas (CSIC, Spain), Universidad Nacional Autónoma de México (UNAM, Mexico), International Institute for Geo-information 

Science and Earth Observation (ITC, Netherlands) and  ISRIC – World Soil Information. 

 Swiss Agency for Development and Cooperation (SDC), Bern

Editors and Gudrun Schwilch, Rudi Hessel and Simone Verzandvoort 

lead authors

Associate editors Erik van den Elsen, Hanspeter Liniger, Godert van Lynden, Coen Ritsema and Sarah Buckmaster 

and authors

Figures and maps Gudrun Schwilch, Godert van Lynden, Simone Kummer and Ulla Gämperli

Language editing Sarah Buckmaster and Rick Shakesby

Layout Simone Kummer

Printed by  K-print, Tallinn, Estland

Citation  Schwilch, G., Hessel, R. and Verzandvoort, S. (Eds). 2012. Desire for Greener Land. Options for Sustainable Land Management  

in Drylands. Bern, Switzerland, and Wageningen, The Netherlands: University of Bern - CDE, Alterra - Wageningen UR,  

ISRIC - World Soil Information and CTA - Technical Centre for Agricultural and Rural Cooperation. 

 

Copyright  © 2012 University of Bern - CDE, Alterra - Wageningen UR, ISRIC - World Soil Information and CTA - Technical Centre for 

Agricultural and Rural Cooperation

 Acquisition, duplication and transmission of this publication is permitted with clear acknowledgement of the source. 

 Acquisition, duplication and transmission is not permitted for commercial purposes and/or monetary gain.

  Acquisition, duplication and transmission is not permitted of any parts of this publication for which the copyrights clearly rest 

with other parties and/or are reserved.

ISBN 978-94-6173-329-0

Cover photo Cape Verde (by Erik van den Elsen)

The co-publishers assume no liability for any losses resulting from the use of the research results or recommendations in this report.  

The opinions expressed in this publication are those of the individual project consortia and do not necessarily reflect the views of the funders.

DESIRE – WOCAT    Desire for Greener Land

ISRIC - World Soil Information 

P.O. Box 353 

6700, Wageningen 

The Netherlands 

www.isric.org 

soil.isric@wur.nl

Co-publishers’ information and disclaimers

University of Bern - CDE Alterra, Wageningen UR 

Hallerstrasse 10 P.O. Box 47 

3012 Bern 6700 AJ Wageningen 

Switzerland The Netherlands 

www.cde.unibe.ch www.alterra.nl 

info@cde.unibe.ch info@alterra.nl 

CTA 

P.O. Box 380 

6700 AJ Wageningen 

The Netherlands 

www.cta.int 

cta@cta.int




