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Total number of fuelwood usersTotal number of fuelwood users

25% of Mexican population
(25 million people)
78% of total wood use



Challenges … is fuel switching the solution?

There is no “fuel switching” but 
multiple fuel use

Open fires

LPG 
stove



Stove Models



MONITORING PROGRAMMONITORING PROGRAM



MAIN OBJECTIVESMAIN OBJECTIVES

To document the impacts from open fires and  To document the impacts from open fires and  
Patsari Stoves Patsari Stoves 
To understand users perceptions and To understand users perceptions and 
preferences related to stove adoption and usepreferences related to stove adoption and use
To develop replicable approaches and To develop replicable approaches and 
protocolsprotocols



EFFICIENT TECHNOLOGY
(PATSARI STOVE CONCEPT)

HEALTH
IMPACTS

PERCEPTIONS

TECHNOLOGY
PERFORMANCE

INDOOR AIR 
POLLUTION

GREENHOUSE 
GASES

ADOPTION



ADOPTION

Stove Monitoring
Data Base

Data on:

Household
Stove

Cookstove Builder
Maintenance Issues



OBJECTIVESOBJECTIVES

Understand users perceptions and attitudes related to stove Understand users perceptions and attitudes related to stove 
adoption and use in terms of:adoption and use in terms of:

Social and cultural aspectsSocial and cultural aspects
HealthHealth
Time/ ActivitiesTime/ Activities
Cooking preferencesCooking preferences

TOOLS TOOLS 
Focus Groups  (20)Focus Groups  (20)
Key informants (interviews in depth) Questionnaires (60)Key informants (interviews in depth) Questionnaires (60)

USERS 
PERCEPTIONS



StoveStove AdoptionAdoption
UltimateUltimate goalgoal forfor cookstoves cookstoves programsprograms having each stove  having each stove  

used properlyused properly

KeyKey: : understandingunderstanding stovestove ““adoptionadoption”” and use and use 
(poorly researched up to now)(poorly researched up to now)

LessonsLessons learnedlearned

IsIs a a processprocess notnot a simple a simple ““switchingswitching””
Cookstoves Cookstoves willwill nevernever be be betterbetter thanthan openopen firesfires onon allall aspectsaspects
DynamicDynamic processprocess ––the stove changes households habits; the stove changes households habits; 

SavingsSavings are are manymany times times lessless thanthan technicallytechnically expectedexpected becausebecause of of 
increasedincreased consumptionconsumption ((elasticityelasticity of of demanddemand))

LearningLearning processprocess
FeedingFeeding fuel (fuel (sizesize, , amountamount), ), stovestove maintenancemaintenance ((chimneychimney, , tunnelstunnels))
NeedsNeeds monitoringmonitoring --30% do 30% do notnot adoptadopt eveneven ifif payingpaying full full costcost--



StoveStove AdoptionAdoption

LessonsLessons learnedlearned

Use of Use of openopen firesfires may may continuecontinue forfor specificspecific taskstasks, , howeverhowever……

SpinSpin--offoff effectseffects stoves foster further changes in kitchen design, social stoves foster further changes in kitchen design, social 
gathering gathering 

UsersUsers PrioritiesPriorities changechange beforebefore//afterafter adoptionadoption
HavingHaving a a nicenice kitchenkitchen mostmost importantimportant beforebefore adoptionadoption
SmokeSmoke andand fuelwood fuelwood savingssavings acknowledgedacknowledged afterafter adoptionadoption

HouseholdsHouseholds are are notnot thethe samesame ((eveneven withinwithin samesame incomeincome groupgroup))
TargetTarget thethe rightright groupgroup ((earlyearly adoptersadopters oror ““innovatorsinnovators””))



Improved StovesImproved Stoves-- ExpectationsExpectations
DonDon’’t return smoket return smoke
Heat fast and uniformlyHeat fast and uniformly
Use ceramic Use ceramic ““comalcomal””
Save fuelwoodSave fuelwood

Time/ActivityTime/Activity
About kitchenAbout kitchen

Spend much time (between 6 and 7 hours per day)Spend much time (between 6 and 7 hours per day)
Open fire is burned between 2 and 4 times/dayOpen fire is burned between 2 and 4 times/day

About fuelwoodAbout fuelwood
Spend a lot of time in Spend a lot of time in fwfw collection (between 3 and 7 hours)collection (between 3 and 7 hours)
If they will have free time they will use it for domestic activiIf they will have free time they will use it for domestic activities ties 

PRELIMINARY RESULTSPRELIMINARY RESULTS



OBJECTIVESOBJECTIVES
To evaluate the health benefits of Patsari StovesTo evaluate the health benefits of Patsari Stoves

METHODS:METHODS:
Survey  (600 households; 18 months)             Survey  (600 households; 18 months)             
Medical records: Medical records: 

spirometryspirometry, , oximetryoximetry, CO , CO exhaladoexhalado, hemoglobin, , hemoglobin, inmunoglobulineinmunoglobuline

HEALTH
IMPACTS



OBJECTIVES:OBJECTIVES:

To evaluate the Stove performance, both in Laboratory and To evaluate the Stove performance, both in Laboratory and 
field conditionsfield conditions

METHODS:METHODS:
Water Boiling Test (WBT)Water Boiling Test (WBT)
Controlled Cooking Test (CCT)        Controlled Cooking Test (CCT)        
Kitchen Performance Test (KPT)Kitchen Performance Test (KPT)

STOVE 
PERFORMANCE



Stove typeStove type

FwFw CLCL
(kg (kg leleññaa/kg /kg 

tortilla)tortilla)

FwFw SavedSaved
(%)(%)

Patsari 1 entry (metal comal)Patsari 1 entry (metal comal) 0.630.63 66%66%

Patsari 2 entry (pottery comal)Patsari 2 entry (pottery comal) 0.910.91 51%51%

Open Fire (3 Stones)Open Fire (3 Stones) 1.491.49 19%19%

ControlledControlled CookingCooking
TestsTests forfor Tortillas Tortillas 



KitchenKitchen PerformancePerformance TestsTests

47 households, before/after stove installation

55% fuelwood savings on field conditions
40% savings also on LPG!



Before/ After
Measurements

Total: 60 households

IndoorIndoor AirAir
PollutionPollution



SamplingSampling FrameFrame andand
Experimental Experimental DesignDesign

60 HOUSES60 HOUSES
(COV, % (COV, % expectedexpected reductionreduction, , 

criteriacriteria))

BEFORE BEFORE 
INTERVENTIONINTERVENTION

AFTER AFTER 
INTERVENTIONINTERVENTION

1 1 monthmonth

KITCHEN
UCB
HOBO
CYCLONE

YARD
UCB
HOBO

PERSONAL
UCB
HOBO

ROOM
UCB

AFTER AFTER 
INTERVENTIONINTERVENTION

12 12 monthsmonths



IndoorIndoor AirAir PollutionPollution
MonitoringMonitoring ToolsTools

Fogon

portable stove

Elevated Fogon

Questionaire

Open fires

LPG 
stove

Personal



PM STOVE N Mean 
Wilcoxon
SRT* Sig 

fogon only 62 1.09  

patsari + fogon 20 0.60 0.006 
patsari + fogon in different 
room 26 0.51 0.000 

patsari only 10 0.37 0.005 

 

24 24 hourhour personal personal 
UCBUCB

48 48 hourhour stovestove
UCBUCB

PM in 
mg/m3

PM PERSONAL N Mean 
fogon only 51 0.29 
patsari + fogon 

10 0.18 

patsari + fogon in different 
room 9 0.16 

patsari only 7 0.13 

 



PM PM andand CO CO ReductionReduction



Stove Kitchen Patio
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70% reduction

Source: Zuk et al. 2006



ContinuousContinuous data data givegive anan idea of idea of 
activitiesactivities insideinside homeshomes
Kitchen CO and PM concentrations with a traditional stove (Fogon)
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CO (HOBO) vs. PMCO (HOBO) vs. PM2.52.5 (UCB)(UCB)

UCB-HOBO

y = 0.1649x - 0.0837
R2 = 0.6995
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OBJECTIVE:

Quantify GHG emissions from open fires and Patsari 
Stoves

Measure emissions on the field with a portable hood
TOOLS:TOOLS:

Gas Gas CromatographyCromatography
Gas Gas analyzeranalyzer
MeasurementsMeasurements of CO, CH4, TNMHC of CO, CH4, TNMHC 

GREENHOUSE GAS 
EMISSIONS



Lab and Field Measurements
Fogones

Patsari Stove

Total: 30 households

SampleSample

GASES DE EFECTO
INVERNADERO



LessonsLessons learnedlearned

ExpectedExpected Patsari Patsari StovesStoves benefitsbenefits provideprovide a a strongstrong case case 
forfor interventionintervention ((healthhealth, local , local andand global global environmentalenvironmental, , 
andand sociosocio--economiceconomic benefitsbenefits achievedachieved))
StoveStove adoptionadoption isis a a ““processprocess”” that takes time, users and that takes time, users and 
stove influence each other, stove can foster longstove influence each other, stove can foster long--term term 
changes changes ––kitchen rekitchen re--modelling; etcmodelling; etc-- More work here is More work here is 
neededneeded
NeedNeed of of sustainabilitysustainability ((multimulti--criteriacriteria) ) assessmentsassessments forfor
properproper stovestove evaluationevaluation
NeedNeed toto simplifysimplify protocolsprotocols andand toto provideprovide lessless
expensiveexpensive andand easyeasy--toto--use use measurementmeasurement devicesdevices



Thanks!Thanks!
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