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Why promoting biodigesters adoption/diffusion? FISmIONS

..and how?

Fossil fuels /
firewood

consumption

Unhygienic
conditions

Journal article:

HH without

biodigester

Untreated
manure
disposal

4

Cooking with
biogas

Hygienic
sanitation

HH with

biodigester

Soil depletion /
chem. fertilizer

socio-technical transformation

Use of bio-
fertilizer

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
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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.)

28.05.2018

Biodigesters & Family Farming

< Wuppertal
WISIONS Institut
Cooking ‘
Manure
management
HH with TS
biodigester pp
4



Wuppertal

Promotion of biodigesters as mean for :
Institut

strengthening livelihoods of family farmers

Human
- Education/promotion
- Training

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

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

associations Family-Farm
+
biodigester
Physical Finance
- Biodigester - Tailor-made credit schemes
- Improvements in kitchen, - Strengthening associative
stables, toilets, etc. financial schemes

28.05.2018 Biodigesters & Family Farming 5
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Thanks!

More information about WISIONS and our research under:

www.wisions.net
and
www.wupperinst.org
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"Beyond cooking: Biodigesters

for Family Farming in the Global
South”

Lylian Rodriguez Jiménez
May 28th 2018
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University for Tropical Agriculture 1996 Vietham, 1999 Camboya

Colombla 2002-2003
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Red Colombiana de Evergia de la Biomasa



Tosoly is a farm with
social projection




www .utafoundation.org



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

v Food and energy sovereignty: as a
key for development

v Integration of animal and
agriculture production

v Valuing the residues



The challenge: Respond
locally to global problems:

v'Global warming

v'the rapid decrease of fossil resources as an
energy source

v'the reduction of phosphorus sources.

v'the conflict

v'soil and water pollution

v The lack of awareness of producers and
consumers



vThe minero-energetic Colombian model
(hydroelectric, oil)

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

v"Monoculture production dependent on agro
toxics
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7. Integrated farming systems: food — feed
and energy without conflict
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Biodigester is a tool, a start point tp integrate the farm, the family and the community
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Terrazonet, RedBioCOL, Rodriguez L, 2014
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Gas reservoir, CIPAV Foundation, Colombia and innovation of a Colombian farmer in 1989
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Plastic biodigesters: allows always the
Participation of the communit d the
Formation of women and mef
promoters!! "
Young people always pre







RedBioCOL, Rodriguez L, 2014
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~ Bigger scale Biodigesters
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Reserva Natural Pozo Verde, Jamundi, Valle RedBioCOL, Rodriguez L, 2018
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Harvesting water and use of solar pumps

to move effluent at the farm
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v Workshops and field days to share
knowledge on low cost plastic biogas
technology

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



v' Project preparation and funds go to
rotatory funds
v Promoting technology working on:

v Advancing in the value chain
(transforming products)

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

v' Confidence stamp “RedBioCol"~



v’ Project preparation and funds go to
rotatory funds

v Promoting technology thought the
possibility to sell products in just
markets (local, regional and national
markets.)

v’ Confidence stamp “"RedBioCol"



Biodigesters: more tan

cooking
v Women empowerment

v' Community enpowerment

v Promotes integration at farm level and
community level

v' Development of local tools to promote
technology

v Bottom up development



Thanks!!

Lylian Rodriguez and team
57 3167492341
lylianr@utafoundation.org
tosoly@Gmail.com
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80% of the food we eat is grown by small farmers

Yet they lack access to technology capacity
building financing

SISTEMA. .
CREATING VALUE FROM WASTE sistema
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* 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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“Farmers # Poverty
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There is a high
economic, health
and environmental
cost of waste,

energy and

agriculture inputs for
SEIRENNES




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

......................................................................

On-farm
fossil fuels
1.2%
Crop Artificial
agriculture , " fertilizers
27 3.4%

rermentation DY\ Deforestation and

cattle and small desertification
ruminants
All other i
sectors v=adds

Manure

(direct and indirect)
31%

...................................................................................

Livestock
agriculture
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SISTEMA.bio.

CREATING VALUE FROM WASTE

Biogas Clean Energy Production for:
* Mechanical or electrical energy production
» Domestic uses for cooking and bathing

Z
Waste into Qﬂ

i “ ' Digester
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CHALLENGES

AOG

-Inappropriate waste management,
contamination of rivers and lakes

-Global warming

-Negative health effects

SISTEM
81080LsSA

A

SOLUTION

-Use of chemical fertilizers
-Changes in crop cycles

-Increase in energy costs
-Tree cutting and use of wood
-Contamination through smoke inside the house

IMPACTS

o006

-Protection of water sources and basins
-Reduction of greenhouse gases
-Reduction of sanitary risks

@

-Increased productivity in harvest and soil
remediation

OOV

-Self-generation of renewable energy
-Savings through displacement of fossil fuels
and chemical fertilizers

-Protection of forests

-Wood displacement and reduction of
respiratory diseases

www.sistema.bio



Certified
GIIRS
Impact Rated
Corporation’
< Manufacturing sales & technical
& distribution implementation
- of the highest teams manage
quality small . . rural
scale biogas ; Dlglt.al marketing, last
technology and Operations mile
biogas | Platform distribution,
appliances. Systematically installation and
@ replicated and service.

scaled

Asset financing program & data
management tools

provide customized credit
scores, in-house lending, impact
and client data.

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




Product Characteristics

=

Durable Easy to install
R &
-’ ——’
_ Biogas uses Organic fertilizer
Modular Easy maintenance : . : '
Displaces biomas and fossil fuel Increases crop yield
Supports healty soil

Recives organic waste
Small medium scale farms

Ao \

®

Diversity of
sizes

SISTEMA.bio. emmision. Insects and smells

Reduces H20 contamination GHG
CREATING VALUE FROM WASTE
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Small Farms

SISTEMA.bio.
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Sistemieane

SISTEMA.bio.
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Productive Scale Units

SISTEMA.bio
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San Francisco Entrad

Agricola >
Reactor D.A.
40 m?® fase liquida
12 m?® fase gaseosa

Canaleta 2 Manguera y
valvula

Trampa de grasas/
Reja Tanque de mezcla

Linea desechos
PVC 6"
=

T,

Coras o Tanque desplegable
et 15,000 litros

Motor 142

Estufa biogas

‘www.sistemabiobolsa.com




Tablero
eléctrico de

paroy
arranque

Tuberia de alimentacién

Tuberia de retorno de
liguidos

Tuberia de liquidos
con direccion al
biodigestor o laguna
de oxidacion

Tuberia alimentacion
directa

www.sistemabiobolsa.com
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Biogas Appliances: Thermal Energy

Biogas cookstove

www.sistema.bio



Biogas Appliances: Productive Mechanical and Electrical
Generation

Cereal grinder

Corn stripper

www.sistema.bio
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Sales and Technical Implementation We leverage rural social

networks and successful early

SISTEMA.bio. adopters to open new

CREATING VALUE FROM WASTE .
markets. Our capacity

DEMONSTRATION building and adoption steps
I EVENT ensures high adoption rates
1A and customer satisfaction.

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

ON-SITE DIAGNOSTIC
AND FINANCING PLAN

MANUFACTURING

7
-'?.‘.i *L'>
SERVICE & MONITOR

18

4 INSTALLATION

o

www.sistema.bio sistema.bio  Sistema Biobolsa

www.sistema.bio



Our field team ensures long term training, service and monitoring that
ensures adoption and:.customer satisfaction, using a clear monitoring
methodology, training and user tools.




Asset financing program

In-house credit program

Combination of Kiva and Sistema.bio
capital

Integrated data management with our
Salesforce platform

Origination
Loan appraisal survey tailored to our
clients cash flow and needs

Customized credit score and committee
for rural clients

Collections

Integrated payment incentives
Leveraged field team activities

Variety of payment options through
mobile banking

Josué

4 Sollepoc, Moxico Groon | Agriculture | Farming

LOAN OVERVIEW

REPAYMENT SCHEDULE

LENDER COMMENTS

[PAYING BACK |

This loan has been
fully funded!

A loan of $525 helped Josué to
purchase a 4 cubic meter Sistema
Biobolsa biodigester.

16% repac

=i
Find a Loan

Repeyment Term: 1§ months more réo
Repayrment Schedue Mortrry
Pre-Dstursed May 1 2012

¢ May '€ 2002
Exchange Loss: Covaree

Dotaut Protecton Not Coverss

www.sistema.bio
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Data management tools

All of our lead generation, 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
communications to manage our processes end to
end. This allows for better sales results, customer
service, data-based decision making and impact
tracking. -y

Home Contacts  Accosnts  Disgnostics  Opportunities  Moaitorings  Reports. Cases  Products  Payments  Snapshot: Carters  Price Books ¢




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 continued international growth with our own team
(Mexico, Nicaragua, Colombia and Kenya) and through partnerships (India)

* Sistema.bio HQ
* Sistema.bio plant
¢ 3 field offices

* 3200 units installed
* 30+ employees

* India
* 75+ units installed
* 6 technicians and
promoters

* East Africa hub
= 0| - 1field office

A } * 150+ units installed in

2017

e Central America hub

* 1 field office

e 200 units installed

¢ 12 staff and
promoters

* South America hub
¢ 60 units installed in 2017
* 7 staff and promoters




Impact
To Date

- =5 800

4,000+ 125,000+ ha 25,000+ 19.7Mm3

biodigesters intalled fertilized with biol per year people producing of biogas produced per year
clean-renewable energy

e - I

40,500 ha 6.7M ton 85,000+ ton

of trees saved per year of waste treated of CO2 e mitigated

‘ SISTEMA.bio.

CREATING VALUE FROM WASTE
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Certified

Worldwide Partnerships
covrion ANF OVIN FBID feore 5
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Copyright © 2018 Sistema Biobolsa
All rights reserved

www.sistema.bio
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Kevin Kinusu,
Program Team Lead -
Kenya Biogas Program




Why Biogas .

_ _ CO, emissions from cooking on solid _ . low crop
flrewooq collection, fuels (and possible CH, emissions mdoor air poIIut!on from yields, high
|ab0”0IS work from pit storage of mapelre) cooking on splid fuels  ¢ortiliser costs

-

o

1 _ \ -‘K‘g;

d.h

degraded unhygienic high energy degraded
forests sanitation expenditures soils

Kenya

The problem explained... BIOGAS



KBP’ s contribution B

_ _ biogas is used
Livestock manure and water (possibly biogas is used for as 2 clean fuel

humgn faecespare inputs to the bio-digester lighting the homes
of rural households ‘L

for cdoking

S

biogas is captured in

\the digester and piped

to the@ household r $ @
i

o

bio-slurry is
digestate or bio-slurry applied to

organic waste is converted into exits the system as an the fields
biogas by anaerobic digestion organic fertiliser, and
can be composted

Kenya

The solution explained... BIOGAS




Our Story- How we’ ve done it .

2016-2019

2014 -2015 py U From market push to
market pull

U Subsidy to no

2009-2013 .
subsidy
U Setting Ground for
Biogas Sector
Establishment
. - e
Subsidy as a catalyst to uptake HETE LR e czstg:/nfeerrt\a/;(ceérc;grr::geat;nc\;igfzsic afg
Y ¥ P & quality as catalyst for uptake P i ¥
=  Biogas awareness, interest creation, = Strengthening the biogas business * Proactive leadership and active
evaluation, trial, and adoption case for all players in the sector

participation by private sector in the Kenya

biogas sector BIOGAS ...
- r



2009-2013: Market Creation

Supply Demand
= aneral Awareness of the product
CiFraduct is gvaitable in consistent - g shvad need and valupe of the

lomm  (iraining eany producers)

Ecosystem Actors / Sector Builder
U Early subsidies for operaling costs and purchase price
U National public campaigns
o) Tax and regulatory support for early aclors

Kenya

moto safi, mi



2014-2019: Market Establishment

Suppll'_n,r Demand
 Mu lipde producarsiSupplers J Es riy sva labalify Of clad Calind
. Proven besiness case for end-user fimance

companies supplying the product < Early marketl segments and
ol Early Innavalion incentives Cusiers

Ecosystem Actors / Sector Builder
USubsidy Tor operaling costs, purchase price and financing rsks
U Training & education available
W Tax/reguiatory support for value chain
USector organized (associations, forums, branding)

Wluality standards developed

Kenya ™ (>
BlOGAS Pogen



Achievements

e 60,000 units

18000
16000
14000
12000
10000

8000

6000

4000

2000

o —_— — — T ——
Ethiop@a Kenya Tarzan=a Burkina Faso Se’legal Cameroon Benin Zambia Zmbabwe
ESA wcCa SA

s 2015 1188 1271 667 306 792 o 53 o = 16

- 2012 2517 2533 230= 527 1248 O 10= 35 &0 26

- 2013 3150 £830 3819 208S 2001 O 39 i8

&8 20132 251131 3510 2409 1181 1292 a5 54 2

- 2011 1631 2399 148484 1276 609 225 33 20 Kenya

- 2010 731 837 102131 583 1311 14 ag 22 BIOGAS
&4 2009 30 3 103 as 1 o 23 o program

moto safi, mbx twvan

- 2008 o8 3







Programmatic Challenges .

* Nascent private sector engagement:
— Transition from ‘mason’ to BCEs
— Supply of other/alternative biodigester technologies

* Availability of finance

— Supply of end-user finance
— BCE finance

* Quality: Functionality of systems
— Need for high quality after-sales services
— Quality of construction and training

Kenya
BIOGAS ..






Summary of Program
Opportunities

Market Market

Market
Facilitation

Creation

Development

Kenya ‘ﬂ?()‘ )

BIOGAS




Market Building Trajectory B

Market
' Penetration

Market
Establishment

0 3 7 10 Years

Market Pull/Private Sector

Kenya
B,!p gﬁs procram




Supply
Various companies in each section Demand
of the vai i

dSegmented consumer markets with

versified needs
sabe enc-L finance with
wroven track record £ performance

Ecosystem Actors / Sector Builder
OSubsidy for market facilitation and financing risks
UTraining & education available and largely supported

IQuality Standards accepted and maintained
Qincentives for Innovation and R&D ABPP T2

Kenya W ?W‘ g

BIOGAS "

mofo safi, mbolea stwean




Critical Elements in Market Building‘

* |n general, actors aiming to create a market should
ensure that multiple elements of an ecosystem exist,
to allow the markets to operate independently. These
include:

— Market Intelligence

— Quality Assurance

— Access to Finance

— Consumer Education

— Business Development Support
— Policy and Regulatory Systems

Kenya
BIOGAS ..
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Our Contacts

Kenya Biogas Program
PO Box 19875-00202
ACS Plaza, Lenana Rd
Nairobi, Kenya
info@kbp.co.ke
www.kenyabiogas.org

Kenya






