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SocioSocio--economiceconomic IssuesIssues
MexicanMexican Rural SectorRural Sector

Rural Rural populationpopulation of 25 of 25 millionmillion peoplepeople, , distributeddistributed in in 
aprox. 150,000 aprox. 150,000 settlementssettlements
CurrentlyCurrently in a in a deepdeep crisiscrisis

AboutAbout 40% of total rural 40% of total rural inhabitantsinhabitants in extreme in extreme povertypoverty
HighHigh migrationmigration ratesrates toto thethe UnitedUnited StatesStates
ForestryForestry sector sector 

95% of total 95% of total harvestingharvesting fromfrom nativenative forestsforests
80% of 80% of forestsforests sociallysocially ownedowned by by communitiescommunities andand ejidosejidos

AgricultureAgriculture
Crisis with NAFTACrisis with NAFTA
SugarSugar productionproduction in crisis in crisis duedue toto fructuosefructuose importsimports fromfrom USUS

There is an uThere is an urgent need to reactivate the localrgent need to reactivate the local--regional regional 
economies through  local income generation activities economies through  local income generation activities 

and local employment and local employment 

EnergyEnergy IssuesIssues

Bioenergy
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BioenergyBioenergy Use in MexicoUse in Mexico

EVOLUTION OF GROSS PRIMARY ENERGY 
SUPPLY IN MEXICO 1965-2001
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BioenergyBioenergy is 5%is 5%-- 8% of total primary energy use 8% of total primary energy use 
in Mexico (455 out of 5,690 PJ/yr)in Mexico (455 out of 5,690 PJ/yr)

FuelwoodFuelwood Use in MexicoUse in Mexico
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FuelwoodFuelwood is half of total residential energy use in Mexico (320 PJ/yr)is half of total residential energy use in Mexico (320 PJ/yr)
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TheThe use of use of fuelwoodfuelwood isis concentratedconcentrated in in thethe rural sector rural sector andand
periperi--urbanurban areasareas

Residential Energy Use by Sector and Sources, Mexico 1987

Fuelwood

Source: Masera, Friedmann and De Buen, 1991
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HistoricHistoric EvolutionEvolution of of FuelwoodFuelwood UsersUsers
México 1960México 1960--19901990

Source: Díaz, 2000

Fuelwood only Fuelwood + LPG TOTAL

The total number of fuelwood users keeps constant
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EndEnd Uses of Uses of BiofuelsBiofuels (1990s)(1990s)

455455--475475TOTALTOTAL

EnergyEnergy UseUse

PJ/PJ/yryr

Sector/Sector/EndEnd UseUse

9090

OtherOther IndustrialIndustrial

BagasseBagasse

1010--2020

2020--3030

SmallSmall IndustriesIndustries

CharcoalCharcoal ProductionProduction
OtherOther ((potterypottery makingmaking, , brickbrick makingmaking..)..)

300300

3535

????

ResidentialResidential UsesUses

CookingCooking
WaterWater HeatingHeating
SpaceSpace HeatingHeating

Source: Masera, 1996; Riegelhaupt, 1997; BNE, 2001
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ResourceResource IssuesIssues

Bioenergy

Biomass Resource Issues Biomass Resource Issues 

CurrentCurrent patternspatterns of of biomassbiomass resourceresource use use 
FuelwoodFuelwood isis mostlymostly renewablerenewable, , itit contributescontributes toto degradationdegradation in in specificspecific
regionsregions
LargeLarge potentialpotential forfor a more a more efficientefficient use of use of fuelwoodfuelwood in in householdshouseholds andand
industries;industries;
LargeLarge potentialpotential forfor thethe use of use of residuesresidues bothboth in in forestsforests andand agricultureagriculture;;

VeryVery goodgood conditionsconditions forfor thethe establishmentestablishment of of forestforest, , agricultureagriculture andand
agroforestryagroforestry plantationsplantations

RainfedRainfed agricultureagriculture landslands are are beingbeing abandonedabandoned
ClosedClosed nativenative forestsforests covercover 50 50 millionmillion ha., ha., additionallyadditionally 22 22 millionmillion ha of ha of 
formerformer forestforest landslands are are degradeddegraded
600,000 ha (40 600,000 ha (40 millionmillion ton/ton/yryr) ) forfor sugarsugar canecane plantationsplantations, 63 , 63 sugarsugar millsmills
(57 (57 millonmillon ha ha withinwithin thethe agricultureagriculture sector)sector)

LargeLarge potentialpotential forfor biogasbiogas productionproduction fromfrom landfillslandfills andand animal animal 
manuremanure
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VegetationVegetation MapMap, , MexicoMexico 20002000

1,104,246LakesLakes

886,690MangrovesMangroves

55,821,548ScrublandScrubland

16,533,813OtherOther vegetationvegetation

195,008,722TOTAL TOTAL 
3,189,543SecondarySecondary evergreenevergreen tropical tropical forestforest
6,764,626PrimaryPrimary evergreenevergreen tropical tropical forestforest

11,134,597SecondarySecondary deciduousdeciduous tropical tropical forestforest
9,709,208PrimaryPrimary deciduousdeciduous tropical tropical forestforest

12,310,332SecondarySecondary temperatetemperate forestforest
20,595,061PrimaryPrimary temperatetemperate forestforest

1,248,011UrbanUrban areasareas
55,711,048AgricultureAgriculture//PasturePasture

AREA 
(HECTARES)LAND USE CLASS

AreaArea by by LandLand Use Use ClassClass
MexicoMexico 20002000
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Degraded Forest Lands, Mexico 2000

FuelwoodFuelwood Use in MexicoUse in Mexico

12.0%
6.0%8.0%

75.0%

ROUNDWOOD POLE

PULP & PAPER FUELWOOD

Source: Masera (1996a)

FuelwoodFuelwood accounts for 75% of total wood use in Mexico, accounts for 75% of total wood use in Mexico, 

37 37 millonmillon m3/yrm3/yr
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Total number of Total number of fuelwoodfuelwood usersusers

WoodfuelWoodfuel Balance Index by Municipality Balance Index by Municipality 
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Priority Municipalities for Priority Municipalities for FuelwoodFuelwood SustainabilitySustainability
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BioenergyBioenergy PotentialPotential andand
ExperienceExperience withwith

ImprovedImproved TechnologyTechnology in in 
MexicoMexico

TechnicalTechnical PotentialPotential BioenergyBioenergy

~840~840--22002200TotalTotal

??--920920Animal Animal WastesWastes

??--605605AgriculturalAgricultural WastesWastes

Potential

(PJ/yr)

Biofuel

211211EnergyEnergy PlantationsPlantations

133133--304304

(70)(70)

BagasseBagasse andand sugarsugar canecane
residuesresidues

6464ForestForest ResiduesResidues

432432FuelwoodFuelwood fromfrom nativenative forestsforests

Source: Aguillón, 1999; Arvizu, 2003
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ImprovedImproved BioenergyBioenergy Technologies in Technologies in MexicoMexico

IssuesIssuesTechnologyTechnology

ExperienceExperience withwith ImprovedImproved CharcoalCharcoal
KilnsKilns, , SustainableSustainable ((CertifiedCertified) ) CharcoalCharcoal
productionproduction systemssystems fromfrom nativenative
forestsforests in Durango in Durango 

CharcoalCharcoal ProductionProduction

EfficientEfficient kilnskilns forfor potterypottery productionproduction, , 
bakeriesbakeries, , brickbrick--makingmaking

SmallSmall IndustriesIndustries

More More thanthan 15,000 15,000 efficientefficient stovesstoves
disseminateddisseminated. . ExperienceExperience in in 
MichoacanMichoacan, Chiapas, Veracruz , Chiapas, Veracruz andand
otherother statesstates..

EfficientEfficient CookstovesCookstoves

BiogasBiogas forfor ElectricityElectricity ProductionProduction in in LandfillsLandfills, 2 , 2 
projectsprojects, 11 MW , 11 MW installedinstalled capacitycapacity, , andand potentialpotential
generationgeneration of 54 of 54 GWhGWh.  .  
HibridHibrid SystemsSystems bagassebagasse--fuel oil, 22 fuel oil, 22 permitspermits, 201 , 201 
MW MW installedinstalled capacitycapacity andand potentialpotential generationgeneration
of 350 of 350 GWhGWh
CostsCosts rangerange fromfrom --630 630 toto 1,170 USD/KW 1,170 USD/KW oror 4 4 
toto 6 US 6 US ctscts//KWh.KWh. (BNE, 2003)(BNE, 2003)

ImprovedImproved BioenergyBioenergy
Technologies in Technologies in MexicoMexico
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SearchingSearching forfor
AlternativesAlternatives::

BioenergyBioenergy forfor sustainablesustainable
rural rural developmentdevelopment

KeyKey IssuesIssues
NeedNeed of a of a participativeparticipative, , systemicsystemic, , interdisciplinaryinterdisciplinary approachapproach thatthat
accountsaccounts forfor technicaltechnical, , environmentalenvironmental andand sociosocio--economiceconomic issuesissues
NeedNeed toto considerconsider thethe varietyvariety of of needsneeds rangingranging fromfrom smallsmall scalescale
applicationsapplications toto largelarge industrial industrial devicesdevices, , fromfrom processprocess heatheat andand
mechanicalmechanical powerpower, , toto electricityelectricity
EnergyEnergy notnot anan endend in in itselfitself butbut a a meansmeans toto solvesolve essentialessential needsneeds
Use Use innovativeinnovative schemesschemes forfor technologytechnology developmentdevelopment andand
disseminationdissemination
FindFind synergiessynergies: : productionproduction of of cleanclean energyenergy by by eliminatingeliminating
residuesresidues, , cleaningcleaning waterwater, , generatinggenerating local local jobsjobs
ProfitProfit fromfrom global global environmentalenvironmental benefitsbenefits, , suchsuch as as climateclimate
changechange mitigationmitigation
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Participative approach
to technology development

and dissemination

Efficient Efficient CookstovesCookstoves
Savings in Savings in FuelwoodFuelwood

Consumption and Consumption and 
IAPIAP
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PollutantPollutant concentrationsconcentrations atat thethe locationlocation of of householdhousehold cookcook

Saatkamp et al., 2000. 

30%
Reduction

Open fire

Efficient Cookstove

MitigationMitigation of of GreenhouseGreenhouse Gas Gas 
EmissionsEmissions

Simulation of the Carbon Benefits Obtained by Substituting
an Oil-fired Power Plant with a Bioenergy Power Plant using the
CO2fix V.3 Model, Martínez and Masera, 2003

Carbon mitigation: substitution of oil power plants
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Increase in 
work safety

Improvement in 
health status

Increase in 
productivity and 

quality

Reduction in 
CO2 and 
particles 

More money 
available

Increase in food 
availability

Reduction in 
extraction ratesEnvironmental Environmental 

improvementimprovement

Improvement Improvement 
in the quality in the quality 

of lifeof life

Reduction in 
recollection 

times

Reduction in 
money 

expenditure
More time 
available

Improved 
woodfuel use

MULTIPLE BENEFITS FROM THE EFFICIENT MULTIPLE BENEFITS FROM THE EFFICIENT 
USE OF BIOFUELSUSE OF BIOFUELS

ConclusionsConclusions
BioenergyBioenergy resourcesresources are are anan importantimportant componentcomponent of of thethe currentcurrent patternpattern of of 
energyenergy use in use in MexicoMexico, , particularlyparticularly withinwithin thethe rural rural areasareas

TheThe currentcurrent technologiestechnologies are are inefficientinefficient, , substantialsubstantial improvementimprovement may be may be achievedachieved
withwith strategicstrategic interventionsinterventions
TheThe environmentalenvironmental impactsimpacts are are locationlocation specificspecific andand can be can be overcomeovercome by by 
identificationidentification of  PRIORITY AREAS  of  PRIORITY AREAS  andand thethe establishmentestablishment of of multimulti--purposepurpose energyenergy
plantationsplantations

BiofuelsBiofuels havehave a a largelarge potentialpotential in in MexicoMexico, , coupledcoupled withwith otherother renewablerenewable energyenergy
sourcessources andand energyenergy efficiencyefficiency, , theythey can can bridgebridge thethe gapgap toto a a sustainablesustainable energyenergy
systemsystem..

Can Can helphelp activateactivate thethe rural rural economyeconomy by by creatingcreating local local incomeincome andand jobjob opportunitiesopportunities
Can Can accommodateaccommodate thethe diversitydiversity of of needsneeds:  :  domesticdomestic, , smallsmall--industries industries toto largelarge
industrial industrial complexescomplexes. Can produce . Can produce heatheat, , powerpower andand liquidliquid fuelsfuels

DefiniteDefinite actionsactions are are neededneeded
ProperProper identificationidentification andand quantificationquantification of of bioenergybioenergy resourcesresources
PromisingPromising technologiestechnologies andand approachesapproaches, , internationalinternational cooperationcooperation
InformationInformation exchangeexchange on on onon--goinggoing andand demonstrationdemonstration projectsprojects
SupportSupport toto R&DR&D

UrgentUrgent! ! BetterBetter coordinatecoordinate andand pullpull togethertogether existingexisting effortsefforts Creation of a Creation of a 
Mexican bioenergy networkMexican bioenergy network
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ThanksThanks !!


