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Biodigesters in the Global South 
vibrant innovation story across time and space 
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Patented digester design of Mr. Lo Guo-Rui 1930 Thomas Preston (right) and Raul Botero (left) during the installation of a  
low cost tubular digester in Colombia 2004 

Fixed-dome digester   Floating-dome digester   

Tubular plug-flow digester   
Program implementation approach Sistema.bio 

Number of biodigesters installed in China  
Chen et al. 2010/Renew Sust Energ Rev 14 

Peter Bos, 2013 
Downloaded from www.slideshare.net Three-in-one model  (http://www.climatetechwiki.org) 



Why promoting biodigesters adoption/diffusion? 
… and how? 
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Cooking with 
biogas 

Adequate 
manure 

treatment 

Use of bio-
fertilizer 

Hygienic 
sanitation 

HH with 
biodigester 

Fossil fuels /
firewood 

consumption 

Untreated 
manure 
disposal 

Soil depletion / 
chem. fertilizer 

Unhygienic 
conditions 

HH without 
biodigester 

socio-technical transformation  

Journal article: 
Ortiz, Terrapon-Pfaff & Dienst, (2017): Understanding the diffusion of domestic biogas technologies. 
Systematic conceptualisation of existing evidence from developing and emerging countries. Renew 
Sust Energ Rev 74. 
http://dx.doi.org/10.1016/j.rser.2016.11.090 



Harnessing potential benefits beyond cooking 
still challenging 

"   Focus on energy for cooking predominates 

"   Scarce evidence on the actual use of effluents as bio-
fertilizer 
•  Need for contextualized knowledge 

"   Very little evidence on the application for sanitation  
•  Need for cultural sensitive strategies of promotion 

"   Marginal information on other uses of biogas 
•  Small-scale biogas-based appliances (e.g. boilers, 

pumps, engines, heat radiators, etc.)  
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Cooking 

Manure 
management 

Crop prod. 

Sanitation 

HH with 
biodigester 

Others 
- Energizing farming 
tasks 
- Water management 
- Warm water supply 



Promotion of biodigesters as mean for 
strengthening livelihoods of family farmers  
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Family-Farm 
+ 

biodigester 

Human 
- Education/promotion 
- Training 

Natural 
- Recovering soils 
- Shifting to agro-ecological 
farming systems 

Finance 
- Tailor-made credit schemes 
- Strengthening associative 
financial schemes 

Physical 
- Biodigester 
- Improvements in kitchen, 
stables, toilets, etc. 

Social 
- Access to skilful/quality 
technology suppliers 
- Strengthening farmers 
associations 



Thanks! 
 
More information about WISIONS and our research under: 

www.wisions.net 
and 
www.wupperinst.org 

willington.ortiz@wupperinst.org  
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"Beyond(cooking:(Biodigesters(
for(Family(Farming(in(the(Global(

South“!
 

Lylian Rodríguez Jiménez 
May 28th 2018  



University!for!Tropical!Agriculture!1996!Vietnam,!1999!Camboya!!

Colombia!2002?2003!!

!2012!!



Tosoly is a farm with 
social projection 



www.utafoundation.org 



! Tosoly is a farm in Colombia with a 
comprehensive and coherent 
proposal  

! Food and energy sovereignty: as a 
key for development 

!  In teg ra t i o n o f a n ima l a nd 
agriculture production 

! Valuing the residues 



The challenge: Respond 
locally to global problems: 

 ! Global warming  
! the rapid decrease of fossil resources as an 

energy source  
! the reduction of phosphorus sources.   
! the conflict  
! soil and water pollution  
! The lack of awareness of producers and 

consumers 



The challenge: Respond 
locally to global problems: 

 ! The minero-energetic Colombian model 
(hydroelectric, oil) 

! The education model  (recycling and renewable 
energy is left out of the curricula) 

! Monoculture production dependent on agro 
toxics 



Individuo/!
familia!



Integrated!farming!systems:!food!–!feed!
and!energy!without!conflict!

7.!



• Biogas!(CH4)!for!cooking!

• Effluent!(High!quality!ferTlicer!

Lylian(R,(Finca(TOSOLY(2018(

• People!involvement!at!all!levels!



Biodigester is a tool, a start point tp integrate the farm, the family and the community 

11 Terrazonet,(RedBioCOL,(Rodríguez(L,(2014(



Gas reservoir, CIPAV Foundation, Colombia and innovation of a Colombian farmer in 1989 
12 RedBioCOL,(Rodríguez(L,(2018(



Plastic biodigesters: allows always the 
Participation of the community and the 
Formation of women and men technology  
 promoters!! 
Young people always present too. 

13 RedBioCOL,(Rodríguez(L,(2014(



Plastic biodigesters  an alternative 
to solve problems with septic tank. 
Codigestion with pig manure! 

14 
RedBioCOL,(Rodríguez(L,(2014(



Biodigester as 
septic tank,  
TOSOLY Santander 

16 years working!! 

15 RedBioCOL,(Rodríguez(L,(2014(



Bigger(scale(Biodigesters


Reserva Natural Pozo Verde, Jamundi, Valle 
16 RedBioCOL,(Rodríguez(L,(2018(



PLANTEAMIENTO!DEL!PROBLEMA!!2.!

Individuo/!
familia!

Biomass!gasificaTon:!
biochar,!gas!and!heat!



Use!of!byproducts!(effluent!and!biochar!"!
improving!producTvity!and!soils!



Solar!panels!for!lighTng!a!tool!of!
energy!soveranigthy!



HarvesTng!water!and!use!of!solar!pumps!
to!move!effluent!at!the!farm!



Effluent!and!biochar!for!home!garden!



Community!integraTon!?!network!!

Community!work:!interdisciplinary!
!and!intergeneraTonal!



Community!integraTon!?!network!!

Community!work:!!
effluent!for!home!garden,!

coffee!plantaTon!and!all!crops!



Ways of work 
 ! Workshops and field days to share 

knowledge on low cost plastic biogas 
technology 

! Use of tools of solidarity economy 
(rotatory funds where one of the 
credit lines is to set up biodigester 
or irrigation. 

 



Ways of work 
 !  Project preparation and funds go to 

rotatory funds 
!  Promoting technology working  on: 

!  Advancing in the value chain 
(transforming products) 

!  the possibility to sell products in just 
markets (local, regional and national 
markets.) 

!  Confidence stamp ¨RedBioCol¨ 

 



Ways of work 
 !  Project preparation and funds go to 

rotatory funds 
!  Promoting technology thought the 

possibility to sell products in just 
markets (local, regional and national 
markets.) 

!  Confidence stamp ¨RedBioCol¨ 

 



Biodigesters: more tan 
cooking 

 !  Women empowerment 
!  Community enpowerment 
!  Promotes integration at farm level and 

community level 
!  Development of local tools to promote 

technology 
!  Bottom up development 
 

 



 
  

Thanks!! 
Lylian Rodríguez and team 

57 3167492341 
lylianr@utafoundation.org 

tosoly@Gmail.com  



www.sistema.bio+



www.sistema.bio+



www.sistema.bio+

•  400 M total farms (FAO)  and 2 billion people could be reached 
with enough feedstock for biogas (2 or more cows)    
•  200 M where 1 billion living with less than <$2 per day  
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www.sistema.bio+
www.sistema.bio www.sistema.bio 

There is a high 
economic, health 

and environmental 
cost of waste, 

energy and 
agriculture inputs for 

small farmers  



www.sistema.bio+

Potential 
to impact  

Carbon+abatement+and+sequestra2on+with+livestock+agricultural+
systems+is+a+significant+short+term+opportunity+++++



www.sistema.bio+



Waste into 
Digester 

Biogas Clean Energy Production for: 
•  Mechanical or electrical energy production  

•  Domestic uses for cooking and bathing  

Biofertilizer Production for use in 
local agriculture  Reduction of waste contamination in the 

watershed and reduction of GHG emissions 



www.sistema.bio 

Value Proposition for Farmers 



of#the#highest#
quality#small#
scale#biogas#
technology#and#
biogas#
appliances.#

Manufacturing+
&+distribu2on#

Sales+&+technical+
implementa2on#

teams#manage#
rural#
marke8ng,#last#
mile#
distribu8on,#
installa8on#and#
service.#

Asset+financing+program+&+data+
management+tools#
provide#customized#credit#

scores,#in<house#lending,#impact#
and#client#data.#

Digital+
Opera2ons+
PlaDorm+#

Systema8cally#
replicated#and#

scaled#

Sistema.bio technology 
and business model 
addresses farmers’ 
challenges 
 
Sistema.bio combines the high quality 
product with a unique and complete set of 
services and operations to guarantee the 
highest value proposition to its customers 

 



www.sistema.bio+

Durable 

Easy maintenance 

Diversity of 
sizes 

Easy to install 

Modular  

Product Characteristics  



www.sistema.bio+

Household+Units+ 



www.sistema.bio+
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www.sistema.bio+



www.sistema.bio+

Productive Scale Units 



www.sistema.bio+
www.sistemabiobolsa.com www.sistemabiobolsa.com 



www.sistema.bio+
www.sistemabiobolsa.com www.sistemabiobolsa.com 

 

 
 

 

                                                            

                                                                           

 

 

 

 

 

 

 

 

 

 

 

 
 

 

El efluente pasa a través de la tubería de alimentación y es empujado por medio de una 
bomba que tiene un caudal específico, de acuerdo a la capacidad de trabajo que tiene el 
separador de sólidos.  

El efluente ingresa a la cámara interna del separador de sólidos y es compactado por medio 
de un tornillo sinfín; después de compactar la parte solida de la mezcla, los líquidos en el 
interior de la cámara del separador, caen a la tubería de salida con dirección al biodigestor 
o a la laguna de oxidación. 

Si en la cámara interna del separador de solidos se genera una presión mayor; el equipo 
cuenta con una tubería de retorno de líquidos, que cumple con la función de liberar el 
exceso de caudal  y dirigirlo a la fosa de mezclado o al biodigestor, según donde se haya 
ubicado el separador de sólidos. 

 

 

 

Tubería de alimentación 

Tubería de retorno de 
líquidos 

Tubería de líquidos 
con dirección al 
biodigestor o laguna 
de oxidación 

Tubería alimentación 
directa 

Tablero 
eléctrico de  
paro y 
arranque 

Imagen 3. Secciones del separador de solidos 



www.sistema.bio+

Nicaragua  



www.sistema.bio 

Biogás Appliances: Thermal Energy 

Biogas+cookstove+

Hea2ng+with+biogas+ Heating with biogas 

Water+heater+



www.sistema.bio 

Biogas+Electrical+Generators++

Corn+stripper+ Milking+machine+

Cereal+grinder+

Biogás Appliances: Productive Mechanical and Electrical 
Generation  





Biofertilizer 
Application 



www.sistema.bio 

We# leverage# rural# social#
networks#and#successful#early#
adopters# to# open# new#
marke t s .# Our# capac i t y#
building# and# adop8on# steps#
ensures# high# adop8on# rates#
and#customer#sa8sfac8on.##

Sales and Technical Implementation 

Natural# opportunity# for# rural#
agricultural# groups,# co<ops#
and# businesses# to# reach#
clients##



Service and monitoring:  
Our#field#team#ensures#long#term#training,#service#and#monitoring#that#
ensures#adop8on#and#customer#sa8sfac8on,#using#a#clear#monitoring#
methodology,#training#and#user#tools.##



www.sistema.bio 

Asset financing program 

InLhouse+credit+program#
Combina8on#of#Kiva#and#Sistema.bio#
capital#
Integrated#data#management#with#our#
Salesforce#plaForm#
#
Origina2on+
Loan#appraisal#survey#tailored#to#our#
clients#cash#flow#and#needs#
Customized#credit#score#and#commiIee#
for#rural#clients#
#
Collec2ons+
Integrated#payment#incen8ves#
Leveraged#field#team#ac8vi8es#
Variety#of#payment#op8ons#through#
mobile#banking#



Data management tools 
All#of#our#lead#genera8on,#sales#processes,#quality#
control,#service,#monitoring#and#payments#are#
managed#on#a#cloud<based#data#base#that#allows#
our#technicians#to#use#smartphones#and#SMS#
communica8ons#to#manage#our#processes#end#to#
end.#This#allows#for#beIer#sales#results,#customer#
service,#data<based#decision#making#and#impact#
tracking.#+



•  Sistema.bio+HQ+
•  Sistema.bio+plant+
•  3+field+offices+
•  3200+units+installed+
•  30++employees+

•  Central#America#hub#
•  1#field#office#
•  200#units#installed#
•  12#staff#and#
promoters#

•  South#America#hub#
•  60#units#installed#in#2017#
•  7#staff#and#promoters#

•  East#Africa#hub#
•  1#field#office#
•  150+#units#installed#in#
2017#

•  16#staff#and#promoters#

•  India#
•  75+#units#installed#
•  6#technicians#and#
promoters##

With its current offices, Sistema.bio has access to almost half 
of the global small farmer biogas market  
#
Sistema.bio#has#proven#the#case#for#scaling#and#con8nued#interna8onal#growth#with#our#own#team#
(Mexico,#Nicaragua,#Colombia#and#Kenya)#and#through#partnerships#(India)#

+



www.sistema.bio+

Impact  
To Date 



www.sistema.bio+

  



www.sistema.bio+

A committed and passionate team 
Engaging every day to deliver impact to change small farmer’s life 



www.sistema.bio+

Worldwide Partnerships  
 

GENERATION+DE+
CAPACIDADES#

IMPLEMENTATION+DE+
PROYECTOS+DE+ALTO+
IMPACTO#

RECHERCHE+
APPLIQUÉE#

INNOVATION++
TECNOLOGICA#



www.sistema.bio+

Copyright © 2018 Sistema Biobolsa 
All rights reserved 

 
www.sistema.bio 

 
 



Kevin&Kinusu,&
Program&Team&Lead&3&
Kenya&Biogas&Program&
&

Building&a&Sustainable&
Domes;c&Biogas&Sector&in&
Kenya&



degraded 
forests 

unhygienic 
sanitation 

high energy 
expenditures 

degraded 
soils 

firewood collection, 
laborious work 

CO2 emissions from cooking on solid 
fuels (and possible CH4 emissions 

from pit storage of manure) 

low crop 
yields, high 

fertiliser costs 

The&problem&explained...&

indoor air pollution from 
cooking on solid fuels 

Why&Biogas&



digestate or bio-slurry 
exits the system as an 
organic fertiliser, and 
can be composted 
with other organic 

farm waste 

bio-slurry is 
applied to 
the fields 

The&solu;on&explained...&

Livestock manure and water (possibly 
human faeces) are inputs to the bio-digester 

organic waste is converted into 
biogas by anaerobic digestion 

biogas is captured in 
the digester and piped 

to the household 

biogas is used for 
lighting the homes 
of rural households  

biogas is used 
as a clean fuel 

for cooking  

KBP�s&contribu;on&



Our&Story3&How&we�ve&done&it 

4 

! SeEng&Ground&for&
Biogas&Sector&
Establishment&!

200932013&

2014&32015&

! Subsidy&to&no&
subsidy&

201632019&

! From&market&push&to&
market&pull&

!&

Subsidy!as!a!catalyst!to!uptake! Standardiza4on,!!
&!!quality!!as!catalyst!for!uptake!

Quality!service,!compe44veness!and!
customer!experience!as!catalyst!for!

uptake!

"  Biogas!awareness,!interest!crea4on,!
evalua4on,!trial,!and!adop4on!

"  Strengthening!!the!biogas!business!
case!for!all!players!in!the!sector!!!

"  Proac4ve!leadership!and!ac4ve!
par4cipa4on!by!private!sector!in!the!
biogas!sector!



&
200932013:&Market&Crea;on&
!



&
201432019:&Market&Establishment&
!



Achievements&
•  60,000&units&



Challenges!!!



Programma;c&Challenges&
•  Nascent!private!sector!engagement:!!

–  Transi4on!from!�mason�!to!BCEs!!
–  Supply!of!other/alterna4ve!biodigester!technologies!

•  Availability!of!finance!
–  Supply!of!endKuser!finance!
–  BCE!finance!

•  Quality:!Func4onality!of!systems!
– Need!for!high!quality!aMerKsales!services!
– Quality!of!construc4on!and!training!



Opportuni4es!!!



Summary&of&Program&
Opportuni;es&&

Market!
Crea4on!

Market!
Development!

Market!
Facilita4on!



Market&Building&Trajectory&



Our&future:&Market&Facilita;on&



Cri;cal&Elements&in&Market&Building&
•  In!general,!actors!aiming!to!create!a!market!should!
ensure!that!mul4ple!elements!of!an!ecosystem!exist,!
to!allow!the!markets!to!operate!independently.!These!
include:!!!
– Market!Intelligence!
–  Quality!Assurance!
–  Access!to!Finance!
–  Consumer!Educa4on!
–  Business!Development!Support!
–  Policy!and!Regulatory!Systems!



Contribu4on!to!
UN!SD!Goals!



Our!Contacts!
Kenya!Biogas!Program!
PO!Box!19875K00202!
ACS!Plaza,!Lenana!Rd!

Nairobi,!Kenya!
info@kbp.co.ke!

www.kenyabiogas.org!!



Thank!You!


