


PISCES - Development of liquid biofuel
suitable for stationery engines and stoves

Route
2 I

Route 1 Vegetable oil

PISCES Route 3
(Hapiness Research)

In collaboration with
other projects within
UDSM 1

SVO Trans-esterification

v

Biodiesel

A

Ready -to-use Fuel in
diesel engines and
households cooking/
lighting
{Issues: viscosity, FFA,
gqums, toxins etc}

v

Ready-to-use Fuel
for most diesel
engines

Improved liquid fuel (SVO) for small engines,
lighting and for stoves in rural areas

« No gums (they cause cocking problems in engines)
« Lowered FFA ( can cause corrosion in engines)
= Improved viscosity ( eliminate flow problems)
= Good burning properties (no smoke, no toxins
in the flue gas)

Tests shall be carried out in engines and oil stoves.
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Process Flow diagram for
ethanol production
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Summary of Technology
development processes

d Transformation of bio-resource/bio
residue into fuel:

4 Fair amount of work in biogas processing (digester),
briqguette making, development of reactor for
biodiesel, ethanol fermentor, gasifiers, and ethanol
distillation.

O Currently a lot of work on biodiesel, bioethanoland
SVO

Q Little work has been done on charcoal kilns,
pyrolysis process

U Conversion of fuel into energy

U Good amount of work has gone into energy
conversion appliances in form of stoves

4 Very little work has gone into engines

4 Little amount of work has gone into improvement of
bio-fuel kilns and furnaces
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Summary

Energy equity
Policymaking context
Gender and energy equity
Baseline data

Future work
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Energy equity

= Broad definition of equity

e Gender: social roles and relations
between women and men, including
the different responsibilities
between them
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Energy policymaking
context

= Women’s practical needs
insufficiently addressed

« Gender slowly gaining a place on
energy agenda in developing
countries
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Energy and gender equity

= Energy purchase: men enter decision-
making

= Women carry the burden
e Time; health
« What about social and cultural norms?
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Future key moves

e Research-into-Use (RIU)

= Most marginalised represented in
policy recommendations

e Capacity building




New Models and Approaches
to Household Cooking:
The Ethanol Stove Example

Tameezan wa Gathui
2 New Practical Action Consulting
nowledge

for Eastern Africa
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Background and Overview

« A proposed action research project to pilot
ethanol for household cooking in Kenya

e This discussion will look at:

» Bioenergy Resources For HH Cooking

» Key Issues In Cooking Energy Access And Delivery
» Current Bioethanol Scenario

» Project Gaia’s Ethanol Cooking Project In Ethiopia
» Cooking With Ethanol

» The Proposed Project In Kisumu

» Development of Delivery Models And Approaches
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Bioenergy Resources in Household
Cooking

« Main bioenergy resources use by households

» Firewood 68.3% (88% Rural; 10% Urban)
» Charcoal 13.3% (8% Rural; 30% Urban)
> Kerosene 13.2% (2.7% Rural; 45% Urban)

» Agricultural residue 0.3% (0.4% Rural; 0.1% Urban)
(maize cobs, rice husks, charcoal dust, sawdust
etc.)

Decreased purchasing power in the recent years has
led to some of the urban poor resorting to use of
plastic (broken basins/buckets, food containers, foot
wear) for cooking

e Other energy resources used by households
» LPG 3.5% ( 0.7% Rural; 12% Urban)
> Electricity 0.6% (0.2% Rural; 1.8% Urban)
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Key Issues In Cooking Energy Access
And Delivery

e High cost of fuel
e Gender

« Distances travelled to fetch firewood (rural
areas)

e [ndoor Air Pollution from use of firewood

« Inefficient production and end use
technologies

This highlights the need to:

e Improve on existing situation (via re-
Afforestation; efficient fuel conversion; energy
conservation, awareness creation)

« Identify alternative, sustainable cooking fuel
options
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Bioethanol Policy Scenario

The broad objective of Sessional Paper No. 4 on Energy
of 2004 is to ensure availability of adequate, quality,
cost effective and affordable supply of energy to meet
development needs while protecting and conserving the
environment.

Specifically the policy seeks to enhance security of
supply and promote development of indigenous energy
resources.

The Energy Act, 2006 mandates the Ministry of Energy
to promote development and use of bioethanol, among
other forms of renewable energy.

Until recentIK, the Draft Kenya Bioethanol strategy
(2009-2012) had a focus on the transport sector with a
fuel blending target 10% ethanol in petrol

PISCES has introduced a strong household energy
component in support of a sustainable energy agenda
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Bioethanol Feedstock

Potential feedstock options for bioethanol are sugar
cane molasses. sweet sorghum, sugar beet, cassava,
potatoes, millet, and maize

Bioethanol from sugar molasses is preferred mainly
because of its lower potential impact on food
security

Stakeholders in bioethanol include farmers,
outgrowers institutions, millers, distillers, research
institutions, government, investors and petroleum
dealers amongst others

The nine major sugar companies in Kenya are looking
at product diversification as COMESA safeguards
against cheap sugar imports into Kenya expires in
2011

Two ethanol distilleries Spectre Int’| and ACFC
currently produce ethanol for the beverage,
biochemical, brewery, pharmaceutical, chemical
industries and hospitals
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The Household Ethanol
Programme in Ethiopia

Started 2003/4 by Project Gaia at the request
of Finchaa Sugar Company to help them
develop a market for molasses

Project Gaia recognised the potential of
ethanol to replace charcoal and imported
kerosene as a cooking fuel in urban areas, and
fuel wood in rural areas

The Clean Cook stove was identified as the
best stove for use in a national ethanol
cooking programme through Gaia Association
Gaia Association carried out intensive indoor
air pollution and stove performance studies
This was combined with regular and intensive

end user training and awareness creation,
market research
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The Household Ethanol
Programme in Ethiopia

A strong partnership element with government and
other key stakeholders led to the success of an
bioethanol household energy programme

The programme is now firmly established and
specific allocation of ethanol are made for household
energy alongside a national transport fuel blending
programme

Private sector collaboration has been set up to
manufacture the CleanCook stove locally

Working in partnership with local NGOs, the private
sector and microfinance institutions, Gaia is
targeting 30,000 low-middle income households in
peri-urban Addis Ababa

In close collaboration with UNHCR, Gaia has ethanol
cooking programmes in several refugee camps in
Ethiopia. Over 1800 Somali HH in Kabribeyah, for
example, use the CleanCook Ethanol stove for their
cooking needs




R VRN The CleanCook Stove

=Simple to use with easy to fill 1-litre removable fuel canister

«Single or double burner option with pot rests

eFuel use and emission tests (Approvecho Research Centre, USA)
show that it:

»Boils 5 lit water in 32min, using 317g of fuel

»Burns with a blue flame -low levels of CO and negligible levels
of PM

= Made by Dometic AB, Sweden but can be locally produced at in
Ethiopia at $35
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Project location/duration:
e Kisumu, Western Kenya
e 2years

Implementing Partners:

« UNDP, Project Gaia, Ministry
of Energ?/, PAC, ACTS, .
Spectre [nt’l, Carbon Aided

Objectives:

e To test the viability of
ethanol as a clean, .
affordable, easily accessible
household cooking fuel

e To stimulate the demand for
it in households in the target
area

New - To generate data for policy
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Approach

e |nitially targets 100 peri-urban
Households

» 50% of the stoves will be provided
stoves at no cost and 50% at a
subsidised price

e End users to purchase their ethanol
fuel from local retailers

e Private sector partner will denature,
repackage and facilitate
New transportation of ethanol to the
e distributor/retailer
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Key Activities
» Stakeholder consultations

= Establish agreements on ethanol
pricing; supply and delivery with
suppliers

» |dentify suitable ethanol retail outlets

e Select beneficiary households

e Train field staff

e Train end users in safe handling and use

of ethanol
New . . .
Kr;grwledge e Train end users in energy conservation
Sustainable techniques and kitchen management

Bioenergy

practices
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Key Activities

Monitor user acceptance

Monitor for impact on health (IAP), generate
baseline data for Carbon Trading

Monitor willingness to pay

Investigate potential for local manufacture of the
stoves

Establish appropriate stove financing
mechanisms (savings, cooperatives,
microfinance) and avail additional stoves under
these mechanisms

Monitor sales of stoves and ethanol fuel
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Main Outputs

Key stakeholders aware about the potential of
cooking with liquid ethanol

Local level data generated on acceptance,
health impacts, ability to pay, Carbon Trading
etc., to help support develop a longer term
ethanol cooking programme

Financing mechanisms identified

Partners identified for local manufacture of
stoves

Appropriate stove financing mechanisms
identified and established

Delivery models identified that could lead to
increased uptake
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Influencing National Biofuel
Policy in Kenya

Dr. Benard Muok
Project Manager PISCES
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Kenya

- 1,200 MW (1,200,000 kilowatts) is
the energy that Kenya consumes
represents the sum total
electricity use of the 40 million
inhabitants of Kenya.

e This is enough to run a typical 100
watt light bulb for little more than
7 hours every day--and nothing
else.




{ ! = Biomass accounted for 68% of total
" energy supply

e Over 80% of rural households rely on
firewood for cooking.

Why biofuel in Kenya

« High demand/import costs of petrol
= Energy security
= Access to energy by the poor

New
il e Cleaner environment/health safety
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Reduction of the import bill

: DISCESH
\PISLeS petroleum products
i i
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3 —#— Total Import Bill
< 20000
>
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St Value of Imports of Petroleum Products 2003 - 2007 (Source
=1l0lclal=ife )/ Economic Survey 2008)




o Socioeconomic benefits
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= The cultivation of biofuels can be
instrumental in long-term poverty
reduction in developing countries that
S have a high dependence on agricultural
commodities, with benefits in the form of:

21st October 2009
a.employment,
b.skills development and
c.secondary industry

d.The production of biofuels on small farms
can increase diversification and provide an
additional revenue source

LY} Reduction of carbon emission -
contribution to a clean
environment

» Signs of climate change are already
. being felt in the country as evidenced
Seli through disappearance of glaciers on
the mountains, occurrence of floods
and droughts, and decline in water
levels in the rivers and lakes.

» Use of petroleum fuels in the transport
sector is a major contributor to the
emission of green house gases

» Kerosene and biomass is a major
contributor of IAP

o
—




Access to clean energy at
Y
household level

e Consumption of kerosene and woodfuel in
the domestic sector has diverse impacts on
human health and environment in terms of

S producing hazardous gases and particulate
pollutants.

= Such pollutants are commonly associated
with respiratory tract illnesses such as
asthma and bronchitis.

= Substitution of kerosene with bioethanol
would play an important role in preserving
the health of the population, thus
minimising expenditure on medical bills.

et
— ——
—

LY Biofuel development in
I Kenya

= Fuel ethanol production from molasses was
Initiated in 1977 with the construction of
Bieneray Workshop, the Kenya Chemical and Food Corp (KCFC)

Colombo Sri Lanka

SRR e |n 1983, another power alcohol plant, Agro
Chemical and Food Corp. (ACFC), was
successfully installed

e E10 blending programme was started The
blend was a substitute for premium
gasoline (93 Octane) with a volume
composition of 65% super petrol, 10%
alcohol and 25% ordinary or regular petrol




FA | = Due to production related

L2 | problems that led to unsustainable
sl pricing, the plant was closed down
in 1993

e Currently Spectre International
Limited Company, produces
portable alcohol for domestic use
(20%) and for export to Uganda,
Tanzania and other neighboring
countries

Knomgyge e ACFC produces industrial and

... portable alcohol
Bioenergy

R 5 - Spectre international has
o emerged as a regional
producer of industrial and
potable alcohol in East and
Central Africa
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Lesson learnt

= Boethanol programme was driven
by:

v"High oil prices

v'Excess molasses

v'Mainly for transport

= No proper policy framework

New
Knowledge
for
Sustainable

Bioenergy

~ M |- Biodiesel
ﬁ v'Based on the promise of Jatropha

Spearheaded by development
organizations and entrepreneurs

v'Community based

= Commercial potential yet to be fully
developed

e There is great potential for its
production from locally grown trees
New and crops.
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Rationale for Biofuels Policy
Development in Kenya

»Increasing importance of biofuels
world wide

»Projected deficits in petroleum
supplies

»Climate change issues

»Need to address national energy
security and high energy costs

»Uncoordinated activities on biodiesel

»Need to fast track development of
biofuel energy resource
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Policy development
Process

== = Many initiatives were started based

on different interest groups

e Though Department of Renewable
Resources are officially responsible
they faced a problem of resources
including financial and human
resources

« PISCES was aimed at generating new
knowledge for sustainable bioenergy




Y e Good policy is necessary for
' sustainable bioenergy

= Policy Working Group was formed
= Lacked legal recognition

e ® MOU with MoE

SEGEE o PISCES Project Manager - convener

= Work under the official umbrella of
DRE

e Project has a wealth of knowledge
and skilled personnel

< All inclusive process (Market Mapping
used to identify stakeholders)

=
—
—

.
- Underdeveloped tex Comupion
. Lack of quality pemits & cess Transport, wholesale,
Enabling Un-developed trade control mechanism systems Teta point s
Environme Sandare
nt
Rules and regulations Contract enforcement High demand for Large and under
lacking ules lacking charcoal by consumers utiized land
Bienergy Workshop,
Colombo SriLlanka ~ —=——=-—=--— @- —————— @ _________ S
21st October 2009 Seedlings
T producers
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Restricted export I
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Marl_<et Processing
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Supporting KFS,CARPA, | | RAD(Producer | | KFS,MOAMOE | | KEFRI(Seeds) | | Donor NEMA
Services (Tech&market | | coordination) MLD (Extensior) Standards, CARPA (ER)
info) Research (Finance)




M Biofuel Policy Vision and
PISCes? Mission
" Vision

Contribute to the energy security and
sustainable socio-economic
development of the country.

Mission
Exploration of the bioenergy
resources to stimulate the energy
matrix diversification, contributing to
Knomg’ge social and economic development,

~ .. particularly in the rural area.
Bioenergy

“Me Policy Objectives

k e Improving energy security by
reducing reliance on imported fossil
fuel;

= Promote sustainable local energy
resource use to substitute or
compliment the imported fossil
fuels;

= Facilitating access to clean energy
N for house_hold use (heating, lighting
Knowledge and cooking);
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e Complementing and diversifying
energy for transport, industries,
household and off-grid
electrification;

e Promote the rural development
through investment in biofuels;

e Increasing income earning
opportunities and alleviate poverty

‘- = Contributing to improved health of

led -
" populations

Sustainable
Bioenergy

e The outcome of this policy would provide a
o P legal and regulatory basis that would
== possibly include measures where

- Parliament could legislate:

» Mandatory mixtures of biofuel into the
energy mix beginning in 2012 (i.e. E-10 by
July 2010 and progressively move from B-1
to B-5 by July 2015)

» Use incentives to stimulate feedstock
production by using particular tax
structure that would encourage biofuel
feedstock production that is in reducing

Lo taxes on biofuel;

Knowledge
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Bienergy Workshop,

Colombo Sri Lanka
21st October 2009

v Establish a Kenyan Biofuel certification
standards to guide farmers in the
production of feedstock;

v Guaranteed remuneration to the
producer

v Obligate gas stations to sell blended fuel

v Maintain of strategic alcohol stocks for
both transport and household use

v Provide off grind energy for household in
remotest areas

IiI
ff

Bienergy Workshop,

Colombo Sri Lanka
21st October 2009

v Guarantee the development in rural
areas through expansion of biofuel
farming and adding value to the
production chains

v’ Create opportunities for the expansion
of employment and income generation
through increased participation of small
scale farmers

v"Maximize sustainability of the
production system and sustainable
natural resource management

v Develop systems that integrate biofuels
generation and eliminate health risks in
biofuel production and use.




Bienergy Workshop,

Colombo Sri Lanka
21st October 2009

Principles and Values of
Kenya Biofuel policy

= Increasing Kenya’s energy and food

security

= Creating income generation, and use to

support pro-poor and rural development.

= Stimulating optimal land use and increase

land productivity.

» Use R&D to identifying the most

appropriate feedstocks for the different
ecosystems and social contexts across all
the different parts of Kenya (Principle of
zoning)

Bienergy Workshop,

Colombo Sri Lanka
21st October 2009

= Respecting water rights and sustainable

water usage while encouraging small scale
water harvesting and storage

Focusing on environmental sustainability,
maintaining areas of high conservation
value for indigenous uses and wildlife and
protecting the environment from
Inappropriate usage,

Staying within and maintain all human
rights, social, ethical, natural resource
management international, national and
International treaties, agreements, codes
of conduct, legislation, regulations and
best sustainabilty practices




¥\ status of Biofuel Policy

= = Roadmap agreed up to end of the
process

e Zero draft produced

e Finalization by end of February
2010
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