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QOutline

“ Bioenergy and Food Security
- Introduction and interlinkages

= Bioenergy policy

— Development of sustainable, food secure bioenergy sector
— FAQ’s BEFS Approach

“ Sustainable Bioenergy Assessment
— BEFS Rapid Appraisal Tool: Case study Malawi




Bioenergy

...... is all energy derived from biofuels,
which are fuels derived from biomass.

Biomass

...... materials of recent biological origin
including plant materials and animal waste.




Biofuels and bioenergy

FEEDSTOCK

Woodfuel and woody residues, crop residues,
livestock residues, crops, food processing residues

Solid Gaseous Liquid
Biofuels Biofuels Biofuels

Bioethanol,
biodiesel and
straight
vegetable oll

Firewood, Biogas,
charcoal, syngas
briquettes (gasification)




From bioenergy feedstock to final energy use

CONVERSION FINAL
BIOMASS FEEDSTOCK BIOFUELS
TECHNOLOGY ENERGY CONSUMPTION
Oil crops . . . S
(oil palm, rape, sunflower, etc.) ——— crushing, refining —— Vegetable oil — " §
v o 9
trans- E 5 g
esterification o - a
2 9 c
> Biodiesel - -§_ -&E E
Sugar and starch crops hydrolysis, - E

(sugarcane, maize, cereals etc.) fermentation Bioethanol

&

Fuelwood, residues »

¥

Electricity

Lignocellulosic biomass | | pyrolisis S Charcoal E—
(products and residues: —
wood, straw, bagasse, etc.)

Electric divices

Pellets / Briquettes

¥

- drying, pressing

DIRECT COMBUSTION
/ CO-GENERATION

(organic waste, manure, etc.)
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=
- B0
-
s gasification - Fuel gas 7 S & 4
. 83 8
Wet biomass o . £29
———— anaerobic digestion ——» Biogas —— - a
v
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Industry &
services

Vegetable oil Cooking, machinery, Electricity Machinery,
(SvO) electricity generation electricity
1 : - Machi ;

Biodiesel Machinery, electricity ac 'T“?ry
electricity

Households Community level Transport

Energy end-user
Biofuel

Ethanol Cooking (ethanol gel)

Fuelwood,

Cooking, heatin Electricity/heat Electricity/heat
residues g g v/ v/

Industrial

Charcoal Cooking, heating :
processing

Pellets Heating Electricity/heat Electricity/heat

Briquettes Cooking, heating

Electricity/heat

Electrici
[ Cooking, lightning eIectf.er?cfirtlycll/trzlleat ] Electricity/heat

Developing countries Developed countries All




Role of bioenergy in
Total Primary Energy Supply

Figure 1. Estimated Renewable Energy Share of Global Final Energy Consumption, 2012

Fossil fuels

78.4%
Biomass/
Modern Renewables geothermal/
4.2%

S
1.2% 0.8%

Wind/solar/ Biofuels
biomass/
geothermal
power

2.6%

MNuclear power

REN21: Renewables 2014 Global Status report




The importance of bioenergy in TPES

across regions in 2009 o
OECD34 excl Estonia/Slovenia before 1990 Latin America -un,
Hydru 22% Geothermal/solar/wind
Africa
Asia excluding China
Share in OECD34 Latin Asia China Africa
TPES America (exc.China)

BICTIEISINCY B 20.2% 23.7% 9.0% 47.6% !
waste



Food Security

....exists when all people, at all times, have physical and
economic access to sufficient safe and nutritious food that meets their
dietary needs and food preferences for an active and healthy life.

1996 World Food Summit held in Rome

= the 4 dimensions of food security

v AVAILABILITY - Physical AVAILABILITY of food
v" ACCESS - Economic and physical ACCESS to food
v UTILIZATION - Food UTILIZATION

v" STABILITY - STABILITY of the dimensions
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Linkages: Bioenergy and Food Security

|

|

I Food Utilization

'-> (Nutrition)
Food Availability Food Access

(Supply) (Income and prices)

ot

Environmental sustainability, social acceptability,
and economic viability of the bioenergy sector “setup”
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FAQ’s Bioenergy and Food Security
(BEFS) Approach

e Six areas of support

Stakeholder Dialogue and Capacity Building

: Impact
Sustainable Monif:oring

Scoping Bioenergy Evaluation al;d
Assessment Response

Risk Prevention, Management and Investment Screening

development of sustainable, food secure, bioenergy sector

12



Biofuel Supply Chain

Natural Resources:
Biomass Potential Assessment

Energy End Use Options:
Technoeconomic Analysis

Socioeconomic Analysis




BEFS Rapid Appraisal

e Characteristics:
— Excel based set of tools
— globally applicable, national (subnational) level assessment
— implementable in a relatively short time

— can be used with limited user defined data,
default values are provided as an option

— analysis can focus on country needs
— allows to limit the scope of detailed analysis

e Limitations:
— Accuracy of results depend on the accuracy of the data
e Default data, user defined data

— Further detailed analysis would be required for actual policy
formulation, so this is the initial step. A sub-national level BEFS RA
could be an option.

14



Structure

Country Status

Review of key indicators and trends: Agriculture, Energy, Environment, etc.

Natural Resources

Agriculture Woodfuel and

Residues Wood Residues

Biomass Potential Assessment

g : P s

2 Energy Endi i )
E : :Use Optionsy y :

Heating and Cooking

Rural Electrification Transport

Charcoal, briquettes, biogas

Gasification, SVO, Combustion Bioethanol, biodiesel

\_ Techno-economic and socioeconomic analysis )

Country Specific Evidence
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Boundaries of the analysis

ﬂ'he whole bioenergy supply chain

TRANSPORT

ELECTRICITY
production

FEEDSTOCK
production,
harvesting,

BIOFUEL
and
distribution

PRODUCTION

collection

FACTORY GATE CONSUMER

16



Outputs and interlinkages between modules

Key food staples, agriculture export crops, energy demand

Country status
and access

RV

Quantity of feedstock potentially available
considering the country needs
Feedstock costs for some cases

Considering the feedstock potentially available, the feedstock
costs and the domestic energy requirements:

Energy end use options Production costs, investment requirements, economic
profitability, labour needs, number of households
supplied, etc.




Results of BEFS RA

....can assist policy makers / technical officers in

— Outlining the country energy, agriculture and food security context
— Outlining the sustainable bioenergy options of interest

— Obtaining initial estimates of which sustainable bioenergy supply
chains are viable in the country

— Identifying options of interest that require more in-depth analysis
and planning e.g. more detailed BEFS analysis

18



How does the appraisal account for food
security and sustainability?

e Food Security
— |dentify key food staples in the country
— Strive for feedstock production that is additional to current uses

— Consider options for income generation, employment and
potential tradeoffs (feedstock level, processing level)

e Sustainable use of natural resources

— intensification of agricultural production as preferred option

— forestland and protected areas excluded

— current/planned uses of residues excluded

— importance of residues for soil fertility and structure considered
e Economic and social sustainability

— competitiveness

— financial viability

— outgrowers’ inclusion

19




Bioenergy and Food
Security Projects

BEFS RA Case study:

Rural electrification options in Malawi

@



Introduction to the case study:
The flow of BEFS Rapid Appraisal for Malawi

e Country context
— Country status tool
= Level of food security
— Energy needs and priorities

e Bioenergy feedstock options
— NR Module
—=>Which type of feedstock is available
—>How much is available

e Technology pathway
— Energy End Use Options Module
—>Which options are viable
—>Which options are preferable




Opening the .xIsm file and Introduction

Country:l Malawi

BEFS Rapid Appraisal for the country

isused to depict the currentagriculture, food security and energy status of the country.

Special attention is given to food security, by allowing the user to determine which the key food crops are and the countries’ net trade
position with respect to these crops. This ensures that from the onset the user is fully aware of the food stuffs that have to be dealt
with caution throughoutthe analysis.

The other agriculture indicators presented are the contribution of agriculture to GDP thus showing how important the agricultural
sector is for the country and the identification of the main export crops.

With respect to energy, the currentsituation related to demand and supply is presented. Subsequently the current energy
consumption at household level and for the transportsector are illustrated. This allows the user to understand how bioenergyis being
used and for which purpose, and how it could contribute to improve energy access.

The following figure shows the overall structure of the Country Status Module, which includes four sheets:
Country Overview, Net Trade Position for key food crops and export commadities, Energy Balance and Energy Demand.

Country Overview

General Information
Land Cover
Socio-economic Indicators

Food Security Indicators Energy Use Indicators

Agricultural

Net Trade Position Net Trade Position
for key food crops r key export commadities

NATURAL RESOURCES MODULE

ENERGY END USE OPTIONS MODULE

Introduction

Navigation buttons




COUNTRY: Malawi

Grey cells are calculated |

BEFS Rapid Appraisal for the country | Enter data into white cells
POPULATION SOCIO-ECONOMIC INDICATORS
User-defined User-defined
value L value
Total population (1000 inhah) 15,381 2011 GDP per capita (current USS$) 363.64 2011
Rural population (%) 80% GDP/capita, PPP {current int. $) 889.74 2011
Urban population (%) 20% GDPfcapita, PPP {const. 2005, int. $) 784.97 2011
Population density (inhab/km?) 163.1 Agriculture, value added (% of GDP) 3017 2011
Source: FAQ, 2013: FAOSTAT Source: The World Bank, 2013: WDI
LAND COVER / LAND USE FOQD SECURITY AND ENERGY USE
User-defined User-defined
value = value
Country area 11,848 2011 Undernourished population (%) 231 2011
e area 9,428 100% 2011 Poverty headcount ratio at national poverty 50.7 2010
line (% of pop.)
Agricultural area 5,580 59.19% 2011
Arable land 3,600 38.18% 2011 Energy use (kg of oil eq. per capita) 0.0 2010
Permanent crops 130 1.38% 2011 Electricity consumption (kWh/capita) 0.0 2010
Forest area 3,204 33.98% 2011 Access to electricity (% of population) 8.70 2010
Source: FAO, 2013: FAOSTAT Source: The World Bank, 2013: WD}
FOOD SUPPLY AND KEY FOOD SECURITY CROPS AGRICULTURAL TRADE - KEY CASH CROPS

1 Maize - 1,158 50.0% 1 Tobacco A 144,676 §74,904 6,047 69.6%

2 Potato - 195 8.4% 2 Tea b 49,999 120,787 2,416 9.6%

3 Cassava - 135 58% 3 Coffee = 901 5,271 5,850 0.4%

Subtotal 1,488 64.2% Subtotal 1,000,962 80%

Total food supply 2,318 100% Total vaiue of export of agricultural commodities 1,256,639
Source: {Food balance sheet, FAOSTAT Year: 2009 Source: éFAOSTAT, Trade Year } 2009

23




Malawi: Energy balance

Sector Energy demand by fuel (TJ/year)
/Biomass ) Petroleum Electricity Coal Total (%)
(hydro, thermal)
|| Households 127,394 672 1,798 5 83.4% ]

Industry 9,664 3,130 2,010 3,481 11.7%
Transport 270 5,640 35 15 3.8%
Service /AQ 558 477 174 1.1%
Total (%) 88.5% 6.4% 2.8% 2.4%

Source: Malawi BEST (2009)

 Biomass is the most important energy source
« fuelwood, charcoal and crop residues
 Households use the largest share of energy

24




Malawi Country Status - Summary

Population: <15.3 million, 80% rural —>
50% below national poverty line
Agriculture/GDP 30% of GDP

Access to electricity  8.7% of total population
< 2% of rural population >

Main staple crops (% of daily calorie intake)

— Maize (50%), Potato (8.4%), Cassava (5.8%)
Main export crops (% of agri. Exports)

— Tobacco (69%), Tea (9.6%), Coffee (0.4%)

Agricultural production
— Mainly small-holders (tobacco outgrowers)
— Subsistance farming
Energy supply
— traditional biomass
— does not meet the demand (imports)




Malawi Case Study:
the flow of BEFS Rapid Appraisal for Malawi

— Energy needs and priorities
—> Rural electrification is one of the priorities

e Energy End Use Options: Rural electrification
— SVO and gasification, combustion

e Feedstock options -’

— QOilseed crops: sunflower and soybean




Structure

Country Status
Review of key indicators and trends: Agriculture, Energy, Environment, etc.

Agriculture Woodfuel and
Residues Wood Residues

4 Energy End | )
Use Options ¢

Heating and Cooking

Charcoal, briquettes, biogas Gasification, , Combustion

Transport
Bioethanol, biodiesel

\ Techno-economic and socioeconomic analysis Y

Country Specific Evidence

27



CROP PRODUCT

COUNTRY: Malowi

BEFS Rapid Appraisal for the country

The Crop production tool
is used to assess the potential for additional production of crops that can be used as feedstock
for liquid biofuels: straight vegetable oil, biodiesel and ethanol.

coconut, jatropha, oil palm, rapeseed, soybean and sunflower.

Feestock for production of ethanol include sugar and starchy crops:

!
i Feestock for production of straight vegetable oil and biodiesel include oilseed crops:
? barley, cassava, maize, sugarbeet, sugarcane, sorghum and wheat.

Up to four crops can be analysed at the same time, irrespective of the biofuel type.

Select the crops (crop 1 - crop 4) you want to analyse from the dropdown lists below:

/ﬂ:ap-lf ‘Cmpz\ Crop 3 Crop 4

w ;“ M Select a crop ;" Selecta crop ll

The following options for additional production of the selected crops can be analysed:

Intensification - increase in annual production due to an increase in crop yields achieved through: improvements in agricultural
practices and/or increases in the use of inputs (e.g. fertilisers, pesticides, machinery).

Change of crops - replacement of a crop currently grown on a defined land area with a different crop.

Extensification - increasein annual production due to an increase in the production area i.e. expansion of arable land.

Select the option you want to analyse:




Calculations

| Enter data into white cells Grey cells are calculated |

Parameter

Current yield

No. of harvests/year
Annual production

Total production area

Input level
Intensified vield

No. of harvests/year
Potential production

Total production area

Planned production for non-bioenergy purpeses (food, feed, export, etc.)

Planned production

Area of production

Crop 1 Crop 2 Crop 3 Crop 4 Crop 1 Crop 2 Crop 3 Crop 4
Sunflower Soybean Selectacrop Select acrop 10-years average annual production at country level
t/ha 0.83 0.94 P Cu rre nt prod uctio n ect acrop  Select acrop
1.0 1.0 H .
(FAOSTAT, ag. statistics)
tfyear 7,902 73,978 Annual
ha 9,520 78,700 0 0
{ntensified production Potentinl yields for rainfed agricuftural production (based on GAEZ)
{Potential production on the same area with increased yields) Crop tacrop  Select acrop
select | |ntermediate j Intermediate j Input level ;ﬂ Input level j IntenSified production t fevel Inpeet level
t/ha 1.73 2.12 . .
(AEZ — potential yields)
1 1 Country - -
tfyear 16,470 166,844 1] 1} Suitable/very suitable t/ha 2.29 207
ha 9,520 78,700 o 4] Modera

tyyear (@ 8,000 (@ 75,000

ha

4,624 35,377 0 o

Potential production for bicenergy

Potential production

Area of production

Sunflower Soybean Select a crop Select a crop
tfyear 8,470 91,844 0
ha 4,896 43,323 0

Non-bioenergy needs
(food, feed, export...)

29




Results from NR Module
Crops

 Crops — available for bioenergy sunflower soybean
Intensification (t/year) 8,470 91,844
Change of crops (t/year) 54,942
Extensification: possibility for expansion of arable land unclear at this level of analysis

TOTAL (t/year) 63,412 91,844
Allocated for SVO (t/year) 31,706 45,922
Allocated for biodiesel (t/year) 31,706 45,922




Energy End Use Options Module

SVO and Rural Electrification . NEXT >>
Description £ i Energy Demand

Disclaimer

FAO declines all responsibility for errors or deficiencies in the database or software or in the documentation accompanying it, for program
maintenance and upgrading as well as for any damage that may arise from them. FAO also declines any responsibility for updating the data
and assumes no responsibility for errors and omissions in the data provided. Users are, however, kindly asked to report any errors or
deficiencies in this product to FAO. The choices of calculation made in this tool are those of the author(s) and do not necessarily reflect the
views and choices of the Food and Agriculture Organization of the United Nations.

© FAOQ, 2014
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DATA ENTRY SHEET FOR SVO + RURAL ELECTRIFICATION

<<BACK

..

Load Default Values ][ Clear Data ][

SVO+Electrification Process

]{ EnergyDemandSheet] ‘

N

Feedstock availabilit
(NR module)

Description
Use white cells to input data ‘ Grey cells are used for calculations |
Feedstock 1 Feedstock 2 Feedstock 3 Feedstock 4 i )
Production Cost 1 < l_

Feedstock | Sunfiower j | Soybeans j | Please Select j | Please Sdlect j k
Feedstock Potential (t/year) 31,706 45,972
Feedstock Yietd (t/ha) 173 212 t Production Cost 2 ;
Oif Content (%) 53% 1%
Feedstock Price (USD/t) $300 $380 { Production Cost 3
Feedstock storage cost (USD/t) $55.00 $55.00 {

Storage Calculator 1 i{ Storage Calculator 2 i

.

E Storage Calculator 4 ;

T

Production Cost 4

Electricity Price Definition

Qe

Select o method to define the price of electricity

Method 1

Feedstock price and

storage costs
(national market)

Method 1

Comparative Production Cost of

Units
$0.79 USD/kWh

Method 1: Use a calculator to define the price of electricity generator using a

Costs of alternative

Electricity l _—e I diesel generator based system. ene rgy su p ply

| (electricity from diesel
General Inputs generator)
Lahors Units Units

Unskifled Worker

Utilities
Diesel

Transportation cost
Transportation cost of feedstock

Other costs
General and Administrative (%)

S 0.165 UsDfperson-h

Units
$ 1.90{USDfLiter

IUnits
$ 0.54{USD/t/km

Units
8%

Plant Overhead (%)

30%

Financial parameters
Discount rate

Units
25%

Loan ratio

80%

Loan interest rate

17%

Loan term (vear)

15iyear

Skilled Worker

==>Required to start up the engine

$ 0.89{USD/person-h

==>Feedstock {coliection point to oil extraction plant}

Muointenance Cost (%)
Miscellaneous Cost (%)

investment Cost Update

Plant Cost Index during 6/2014
httpr//base.infratec.us’homeric-index

Units
20%
10%

160.00 |

Other inputs
(labour, utilities,
transportation,...)

Financial parameters
(discount rate, loan
ratio, interest rate...)
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Results

For 3 capacity levels: 10kW, 40 kW, 100 kW

e Techno-economic results
— Potential number of plants
— Area required for feedstock supply
— Total investment
— Production costs and comparison with alternative el.source
— Share of production costs (feedstock, transport, labor)

e Socio-economic results

— Number of jobs created

— Number of households supplied
e Financial analysis results

— Net Present Value

— Internal Rate of Return




SUMMARY OF RESULTS OF SVO + RURAL ELECTRIFICATION COMPARATIVE

Production Cost
2

Production Cost Production Cost

3 p [ Energy Demand Sheet

Production Cost [

[ Create a PDF report ]
Feedstocks Selocliotimm —
- Sunfiower Sovbeans Please Sefect L Please Sefect L]
Techno-Economic Restilts
Comparison of average production costs {(USD/kWh) Net Electricity Generation vs. Capacity Utilization Factor (%) | | Patential number of plants
[Indlude revenue from meal coproducts b | o TYTW ESA0kW A 100kW —
§ 250000 - C 35y X W Sunflower W Soybeans W [ ]
$125 ; i = f——r B ©
s # I Q
1|‘2 $ l.i,14 $1.11 — E 200,000 - i =0 E =
: 38| | % oS
208 2 150,000 =
) [ 2% &
$0.72 £5 5 g =
$0.60 | gp58 STTZ ! - E‘g = (ﬁ 100,000 - L 15% i
% s064 | s0es &% 4 z L1ox S
&= -2 50,000 - o 2
045 | , 2 e ~ ~ r
£ $037  $03s5 i % | o
= - gt 0%
HN/A | #NJA | EN/A | ENJA | #NJA ENJA ] = 0 o o
= E & g2 g8
10kw | 40kW |100kW | 10kW | 40kw [100kw | 10kW | 40kW |100 kW | 10kw | 40 kw | 100 kw S é_ 23 23
i=
Sunflower Soybeans Please Select Please Select a & 10kw 40 kw 100 kw
Socio-Economic Results
Total Number of Jobs Created Total Number of Households Supplied
e HSunflower W Soybeans ] [ ]
5 Sunflower
s -
~ :
> © Soyb !
o = § V 5,825
10kW.  40kw 100kW | 10kW _40kW 100kW || 10kW _40kW 100kW || 10kW _ 40kW 100kW
—
Financial Analysis Results
Net Present Value (1000 USD) Internal Rate of Return (%)
$400
@ Sunflower ¢200 10 kw 40 kW 100 kw
W Soybeans $12 $0 S0 - Sunflower 1962 335% 437%
5] 431 \ -$200 Soybeans Mot feasible Mot feasible Mot feasible
] -$400
10 kw 40 kw 100 kW

-ouyd3]

()
(@)
®)
>
®)
3
o

S

J1WOU029-0120

|eloueul

s (=)



Techno-economic results

Comparison of average production costs (USD/kWh)  lniniumeméduns W Potential number of plants

Include revenue from meal coproducts

# Sunflower W Soybeans ol [ |

w0
o~
=T
g

$25

I $114 5111 |=H‘m
5072

B
5060 $058 J- . MJ II
. 07 5064 $063 " Hi

$ 0 37 s o 35
EN/A | #N/A T

10kwW | 40 kw |1ookw 10kw | 40 kw |100kW 10kW | 40 KV i 0 1 3 4 36

10 kw 40 kw 100 kW

Sunflower Soyheans Please Se e W

- 3 capacity levels:
10kW, 40kW, 100kW

e based on the feedstock
available for bioenergy —
investment in the distribution network calculated in the Crops tool

Comparative alternative
e 100 kW diesel generator
e Placed at the consumption site — no
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Socio-economic results

Total Number of Jobs Created

® Sunflower W Soybeans

4,278

2.67C
1,098
1,869

Total Number of Households Supplied

Sunflower

Soybeans




Results of financial analysis

Net present value (1000UsD) |
| i | $240 | 5400
| :Sunj;lower :! <12 0 o | $388 59 Ao : oo : $200
s | | |
| s N -
| ] J -$31 | -$85 | | -$200
| 10 kw 40 kW 100 kW
- -
Internal Rate of Return (%)
-
10 kW 40 kW 100 kW
Sunflower 196% 389% 437%
Soybeans Not feasible Not feasible Not feasible
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SUMMARY OF RESULTS OF SVO+RURAL ELECTRIFICATION FROM

SUNFLOWER

Production Production Production Production Energy Demand
Cost 1 Cost2 Cost3 Cost4 Sheet

Select o hiomass residue to see the summary results I Suafiower M Create a PDF report ]

Production Cost and Investment Resufis

|Include revenue from meal coproducts | = 3
Range of total Production Cost + Distribution {USD /kWh) Share of Production Cost (%) Tetal Investment (USD) o (<D
1009 $73,307 C (7]
Comparative o CIDepreciation -t
Production and Other Costs (@]
B0 ﬁ 3
50.81 Costof o -—
$0.70 50.67 E'“::;"Ws o wTonsport and O M
T Stomge of S S
1 505% Feedstodk $30,429 +
EEd y T o WLatorand " % (@)
B EES 3% Misceftaneous & (@) Q
205% Costs $8,990 n S
1% EIRow Materials - ~ O
L (7]
10 kw 40 kw 100 kw 10KW  40KW 100kW 10kw 40kw 100kW

Technical and Operating Results

Feedstock Consumption per plant Area Required vs. Potential Number of Plants Househokds Pote ntiaily Suppiied
Biomass Consumption (t/year) The maximum number of plants pote ntially available for 10 o
- . kW size is 1426
- Biomass Available (t) -o
The maximum number of plants potentially available for 40 10kW —|
kW size is 356 - (D (D
= £ - - The maximum number of plants pote ntially avaifeble for a (@)
3,706 100 kW size is 142 — + 2
. ired(Ha)  —#— Potenti of Phnts 5' :_5.
140 - - 1,600 (@]
r &4 129 2 oQ
— 120 3426 B L M PT : : Q)
] b, = Potential sjob Creation - .
= p
Z 100 b 1,208
T 100 = : D q
2 I 100§ w
S 80 A 3
g L 800 § C
= g - =z 9 —— O
] | =
3 # 52 600 § purs
z 40 - | 200 E 3 i &
56 o g .
20 4 : L 200 &
22 %0 m a 12 10kW 0kW 100kW
10kW A0kW 100 kW . 10 kw ! 40 kW ' 100 kw i ob creation includes inbor required to produce and
distribute electricity onily. Biorm

Financial Analysis Results

Net Present Value (1000USD) | internal Rate of Return (%)

10 kW El 700% BB —

600% 3

500% 413% » m

soww [T ] e =
a00% 0.

100 kw | $398 | 200% Q)
100% b

$0 $50 $100 $150 $200 $250 $300 $350 $400  $450 0% = +
(1000 USD) 10 kw 40 kw
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Results for SVO from sunflower

Area Required vs. Potential Number of Plants Households Potentially Supplied

The maximum number of plants potentially available for 10
kW size is 1426

The maximum number of plants potentially available for 40 10 kw
kW size is 356 .
The maximum number of plants potentially available for
100 kW size is 142 100 kW
--4&-- AreaRequired (Ha) =@~ Potential Number of Plants 0 20 20 60 80
140 - - 1,600
a
1,426 ® A T
= 120 4 L 40 Potential Job Creation
< 100 4 L 1,208
e . ©
Q
= - 1,00
S 80 A %
S - 800 5
€ 60 - 2
o - 600 & .
s =
< 40 -+ L 400 S
" = ek
20 - R L 200 &
& 13 10 kW 40 kW 100 kw
10 kW 40 KW 100 kW Job creation includes labor required to produce and
distribute electricity only. Biomass collection is excluded




Results of financial analysis
for sunflower

Production Cost and Investment Results Total Investment (USD)
|Include revenue from meal coproducts $ 73,307
e T e e ‘
‘Range of total Production Cost + Distribution (USD/kWh) .
= ]
‘ Comparative ‘
Production

‘ 0 an Cost of ‘ :

$0.60 Electricity, $ e
‘ T $0.58 g ‘ $ 30,4;_9.
| . | )

0.45 I T | o
‘ 50.37 50_35 ‘ 58;990 7 T.
‘ 10kwW 40kwW 100kW

| 10 kW 40 kW 100 kW |

Comparative alternative Total investment - sunflower

e 100 kW diesel generator e SVO generator and

e Placed at the consumption site — no distribution network

investment in the distribution network
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Results of financial analysis
for sunflower

|Net Present Value (1000USD) ]

| - |
| 10kw -2 |
| |
| ow EE— |
| |
| |
| |

$0 $50 $100 $150 $200 $250 $300

Internal Rate of Return (%)

500% - 437%

400% -

300% -

200% -

100% -

0%
10 kw 40 kw 100 kW
43




Concluding remarks

e Understand the context, needs, constraints and
investigate, based on the local evidence, potential viable
solutions

e Central role for smallholder inclusion to ensure targeting
poverty reduction

e What bioenergy option against which energy need,
considering a broader energy mix

e Integration is key: Integrate food and energy systems
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Questions?

 How would you use BEFS RA tools in the
Implementation of your programmes and projects?




All tools and manuals are available from:
http://www.fao.org/energy/befs/rapid-appraisal/en/

FAO Home

FAO Energy Home
BEFS Approach

Definitions and
Prini

Sustainable Bioenergy
Assessment

BEFS Rapid Appraisal
Country Status
Natural Resources

Energy End-use
Options

BEFS Detailed Analysis

Risk Prevention and
Management

Investment Screening

Monitoring and
Evaluation

Smallholders and
Certification

Bioenergy
Sustainability Initiatives

Regional Support

Association of
Southeast Asian
Nations (ASEAN)

South Asia

BEFS Rapid Appraisal

The BEFS Rapid Appraisal (RA) consists of a set of easily applicable methodologies and user-friendly tools which

allow countries to get an initial indication of their sustainable bioenergy potential and of the associated opportunities,

risks and trade-offs.

COUNTRY STATUS
Review of key indicators and trends: Agriculture, Energy, Environment, etc.

NATURAL RESOURCES
Biomass Potential Assessment

Agricultural Woodfuel and
Residues Wood Residues

| —

Heating and Cooking Rural Electrification Transport

Charcoal, Briquettes, Biogas  Gasification, SVO, Combustion Bioethanol, Biodiesel

ENERGY END USE OPTIONS
Techno-economic and Socio-economic Analyses

T—
COUNTRY SPECIFIC EVIDENCE

The tools of the BEFS RA assist policy makersftechnical officers in:

» Outlining the country energy, agriculture and food security context;
» Outlining the sustainable bioenerav octions of interest:

| [E- Ombudsman

I

Key resources

(BEFS

morar e 0 wevairy

-

INTRODUCTION

BEFS Rapid Appraisal -

Introduction

» BEFS Rapid Appraisal -
Data Collection Sheet
{.xslm)

I

Related links

» BEFS Sustainable

Bioenergy Assessment

» BEFS Rapid Appraisal -
Country Status

v

BEFS Rapid Appraisal -
Natural Resources

v

BEFS Rapid Appraisal -
Energy End-use Options

» BEFS Help-Desk

Pl ¥ & G-

Grooveshark - Listen t... How te Use Your Pers... 2 Most Visited

send by email

n
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Bioenergy and Food
Security Projects

Thank you
for your attention!

http:/lwww.fao.org/energy/befs/en/

Contacts
BEFS-Support@fao.org @%

Ana.Kojakovic@fao.org



	Introduction to Bioenergy:�Opportunities and Risks�and the Policy Process
	Outline
	Slide Number 3
	Biofuels and bioenergy
	From bioenergy feedstock to final energy use
	Slide Number 6
	Role of bioenergy in �Total Primary Energy Supply
	The importance of bioenergy in TPES across regions in 2009
	 the 4 dimensions of food security
	Linkages: Bioenergy and Food Security
	FAO’s Bioenergy and Food Security �(BEFS) Approach
	Slide Number 13
	BEFS Rapid Appraisal
	Structure
	Boundaries of the analysis
	Outputs and interlinkages between modules
	Results of BEFS RA
	How does the appraisal account for food security and sustainability?
	Slide Number 20
	Introduction to the case study:�The flow of BEFS Rapid Appraisal for Malawi
	Opening the .xlsm file and Introduction
	Slide Number 23
	Malawi: Energy balance
	Malawi Country Status - Summary
	Malawi Case Study:�the flow of BEFS Rapid Appraisal for Malawi
	Structure
	Slide Number 28
	Slide Number 29
	Results from NR Module�Crops
	Slide Number 31
	Slide Number 32
	Slide Number 33
	Slide Number 34
	Techno-economic results
	Slide Number 36
	Slide Number 37
	Slide Number 38
	Slide Number 39
	Slide Number 40
	Slide Number 41
	Slide Number 42
	Slide Number 43
	Concluding remarks
	Questions?
	Slide Number 46
	Thank you �for your attention!

