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BIOFUELS
World biofuels production 2009: 93 Bn

liters

World biofuels production to reach more
than 1 million barrels per day in 2010

SOURCES : RENEWABLE GLOBAL STATUS REPORT 2010
GLOBAL RENEWABLE  FUELS ALLIANCE (GRFA)



ETHANOL

World production

N World production of fuel ethanol in 2009: 76 _Bn
liters 1 Increase of 10% over 2008
2010 (forecast). 86 billion liters (increase of 13%
over 2009)

In 2011, ethanol production will displace the need
for 370 million equivalent barrels of oil globally

Contd..
SOURCE: RENEWABLE GLOBAL STATUS REPORT 2010



ETHANOL

World production

N Major producers

USA: > 45 billion liters production predicted for
2011 1 worl . dos l-argest et hanol

Brazil: 26 Bn liters in 2009

%, Ethanol from sugarcane replaces 50% of gasoline for
transport

USA & Brazil together accounted for 88% of world
ethanol production in 2009

SOURCE: RENEWABLE GLOBAL STATUS REPORT 2010



ETHANOL

Biofuels are making small but growing
contributions to fuel usage in several
countries

N In Brazil, Ethanol from sugarcane replaces 50%
of gasoline for transport

Corn Is the source of more than half of
world ethanol production

SOURCE: RENEWABLE GLOBAL STATUS REPORT 2010



BIO-DIESEL

RUDOLF DIESHRhventor
of the compressionagnition
engine




GeRKS dra 8 2% (A5G g
may seem insignificant today. But such
olls may become, in the course of time, as
Important as the petroleum & coal tar
LINE RdzOG & 23 UKS LINDB

RUDOLF DIESE1912
CEKS BRASH SE Sy JA S 0
olls & would help considerably in the
development of agriculture of the
O2dzy U NASa @6KAOK dzaS
RUDOLF DIESE1911

Rudol fos di e sranon @eangtioin e inthe World
Exhibition in Paris in 1900

13



BIO-DIESEL

World production

N 2009: 16.6 Bn liters 1 increase of 9% over
2008 *
N Estimated toreach 20 Bn liters in 2010

N The world Bio -Diesel market is expected to be
worth USD 12.6  Bn by 2014

Major producers

Nisfelr gt B e ol e e S temg i rie s hain:
Bio-Diesel

Other producers include USA, Brazil, China,

Malaysia, Thailand, Argentina, Indonesia
Columbia, India, etc.

* SOURCE: RENEWABLE GLOBAL STATUS REPORT 2010



BIOFUELS - THE RATIONALE
FOR PAKISTAN




RATIONALE FOR PAKISTAN

An agriculture -dependent economy
N Suitable climate for agriculture
N Effective irrigation system

N Sizeable cultivated area in Punjab, NWFP, Sindh,
& parts of Balochistan
N Rich in raw material for biofuels
Bio-Diesel

% Numerous indigenous species of Bio - Diesel producing
crops & plants exist in Pakistan

Sugarcane for Ethanol *

geRP a Kl leSiash e rowigsEril -0 0.8 it ohy
producer i 49.37 M tons in 2009 -10
%, Area with sugarcane plantation: 942.870 hectares

* SOURCE: PAKISTAN SUGAR MILLS ASSOCIATION (PSMA) ANNUAL REPORT 2010



RATIONALE FOR PAKISTAN

Need to reduce oil imports for sake of

national economy & energy security

N Oil import 2009 -10
Crude oll; 6.89 M tonnes USD 3.85 Bn
(down by 14.5% from 2008 -09)

POL products: 11.17/8 M tonnes  USD 6.14 Bn
(up by 12% from 2008  -09)

TOTAL 18.086 M tons USD 9.99 Bn

NADBesti mates Pakistanodos o1 |
to be USD 38 billion

* SOURCE: PAKISTAN ENERGY YEARBOOK 2010




RATIONALE FOR PAKISTAN

Poverty -alleviation / rural development

N Good portion of population lives below the
poverty line

Per capita income in 2009 -10 = USD 1,051

Poverty alleviation / rural development possible
through use of Biofuels T particularly Bio -Diesel



RATIONALE FOR PAKISTAN

Cultivate 1 hengreen 0 - build
N Vast pieces of uncultivated land exist in Pakistan

N Growing Bio -diesel & Ethanol producing plants
on them will:

Improve forestation

Build resource for commercial production in years
to come

Enhance Non-Timber Forest Products (NTFPs)
(gums, resins, tanins , honey, spices, medicines,
dyes) T commercialization of NTFPs



RATIONALE FOR PAKISTAN

Energy balance

N Ethanol from sugarcane has positive energy
balance in Pakistan

N Cultivation in Pakistan not as heavily dependent
on use of machinery as in developed world



ETHANOL AS AN ENERGY
SOURCE FOR PAKISTAN




SOME FACTS ABOUT GASOLINE IN
PAKISTAN

Paki'stanos: gasolbt]l ne c¢dlis
1.924 M tons
N Up by 33% from 2007 -08 & 26% from 2008 -09

N Major reasons:
Increase in prices of HSD
Increase in prices of CNG
Shortage of CNG

SOURCE: PAKISTAN ENERGY YEARBOOK 2010



SOME FACTS ABOUT GASOLINE IN
PAKISTAN

Gasoline consumption by sector
N Transport sector: 1.892 M tons (98%)

N Industry: 0.019 M tons

N Other Govt.: 0.012 M tons

SOURCE: PAKISTAN ENERGY YEARBOOK 2010



SOME FACTS ABOUT GASOLINE IN
PAKISTAN

Pakistan oll refineries production of gasoline
in 2009 -10: 1.337 Million tons

N Up by 4% from 2008 -09

Import of gasoline in 2009 -10: 0.58 M tons

N Up by 132% from 2008  -09
N Import bill: USD 422 M

SOURCE: PAKISTAN ENERGY YEARBOOK 2010



SOME FACTS ABOUT GASOLINE IN
PAKISTAN

Trend in gasoline prices over the decade (Pak
Rs. per liter)
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SOME FACTS ABOUT GASOLINE IN
PAKISTAN

Rise In gasoline prices over the paste decade
has been mainly due to rising oll prices

Gasoline becoming too expensive to afford



SUGAR - MOLASSES - ETHANOL

The 2 " |argest industry in Pakistan after
the textile industry

N Contributes 2% to GDP & 13% to manufacturing
sector

81 sugar mills in Pakistan:.
N Crushing capacity of sugarcane: 300 tons per
day

N The industry crushes 30 - 40 M tons per year
of sugarcane




SUGAR - MOLASSES - ETHANOL

Cane molasses is the main by  -product of
sugar manufacturing

To maximize returns, the sugar industry
processes molasses to produce anhydrous
& hydrous ethanol

Ethanol is a value -added by -product of
Padgcios b anos sseligar. o im0y sit



ETHANOL PRODUCTION

Pakistan has 21 ethanol distilleries

N Capacity to process 2 M tons _ of molasses per
year

N Ethanol production capacity: 400,000 tons per
year

Fuel - grade ethanol (99.7% anhydrous)

N 10% of transport petrol substituted with ethanol
= approx. 189.000 tons of fuel -grade ethanol
per year Is required

N Annual savings in import (estimated): USD 100 -

130 M




ETHANOL PRODUCTION

6 ethanol distilleries have the capacity to
produce ethanol fit for 10% blending

N Ethanol needs to have 99.7% octane for
blending with gasoline

N Most distilleries produce ethanol with 95%
octane

Uses of ethanol produced in Pakistan
N EXxport

N Industrial chemicals (denatured ethanol)
N Beverages



ETHANOL PRODUCTION

In 2006, Pakistan produced & exported:

N 36,500 tons of fuel -grade ethanol
Mostly to USA
Limited quantity used locally

N 165,406 tons of ethanol

2007 exports: 234,000 tons




MAJOR PLAYERS

Oll refineries & OMCs

N Have a negative bias towards fuel ethanol

N State -owned OMC PAKISTAN STATE OIL (PSO) Is
the first in Pakistan to start a project on fuel
ethanol

Sugar mills 1T PAKISTAN SUGAR MILLS
ASSOCIATION (PSMA)
N Main business not ethanol production

N Need incentives for increasing capacity to
produce fuel -grade ethanol



MAJOR PLAYERS

Ministries

N Industries, Production & Special Initiatives
Petroleum & Natural Resources
Environment

Food, Agriculture & Livestock
Pro-oil lobbies very strong
Bureaucracy is a major hurdle

B At B 1

Consumers & Environmental Activists

N Want cheaper & environmentally friendly
alternatives



PROGRESS

Government sector

N Policy recommendations by AEDB

AEDB created in May 2003 as the central national
body on RE in Pakistan i works under the
MINISTRY FOR WATER & POWER

Developed Policy Recommendations for Biofuels for
GoP 1 2005

Contd..



PROGRESS

Government sector

N Policy recommendations by AEDB

Covered areas like:
%, Supply chain
% Industry & public awareness
%, Production permits & other licenses
% Blending issues
¥, Storage, handling, & distribution issues
% Quality standards for various stages of the chain
%St akehol derso i1 nvol ved
%, Development of HR

Contd..



PROGRESS

Government sector
N Projectby PSO
Government approved pilot project in 2006

PSO initiated sale of E10 on experimental basis in
2007

03 petrol stations in Karachi, Lahore, & Islamabad
Enthusiastically accepted by consumers

Project being expanded

Contd..



PROGRESS

Government sector

N HYDROCARBON DEVELOPMENT INSTITUTE OF
PAKISTAN (HDIP) conducted road tests for fuel
ethanol

Testing for Pakistani conditions
% 1,000 km test run in highway & city conditions
% Blends used: E10 & E20
¥, Different speeds

Positive results were realized

P S O @thanol project was launched on the basis of
the studyos success



BARRIERS

Pro-oil lobbies
Surplus petrol refining capacity in Pakistan

Supply line & infrastructure need to be
developed



POTENTIAL

Sale of ethanol in remote areas where:
N OMCs do not have sale points
N Access to fuel is difficult

Ethanol producers to use ethanol for their
own electricity generation

Start with use of E5 / E10 as transport fuel
N Gradually build infrastructure & feedstock supply

Ethanol mixed with Diesel = Diesahol T 3%
to 10% diesel mixed with ethanol



BIO-DIESEL AS AN ENERGY
SOURCE FOR PAKISTAN




SOME FACTS ABOUT DIESEL IN

PAKISTAN
PakKi st anos HSD: cons-Umpdt |
/.27 M tons

N Down by 11% from 2007 -08 & 4% from 2008 -09

N Consumption by sector:

Transport sector: 6.47 M tons (89 %)
Industry: 0.445 M tons (6 %)
Power generation: 0.25 M tons (3.4 %)

Other Govt.: 0.104 M tons (1.4 %)

SOURCE: PAKISTAN ENERGY YEARBOOK 2010



SOME FACTS ABOUT DIESEL IN
PAKISTAN

Pakistan oll refineries production of HSD In

2009 -10: 3.14 M tons
N Down by 3.5% from 2008 -09

Import of HSD in 2009 -10: 4.39 M tons
N Down slightly from 2007  -08 (2.5%) & 2008 -09
N Import bill: USD 2.724 Bn

SOURCE: PAKISTAN ENERGY YEARBOOK 2010



SOME FACTS ABOUT DIESEL IN

PAKISTAN
Paki st dhos EO:  cons-lldnpLi4 0
9.039 M tons

N Up by 14% from 2008 -09

N Power generation: 8.56 Mtons (94.7 %)

N Industry: 0.46 Mtons (5%)

N Marginal quantities being used for transport,
domestic & other govt. consumption

SOURCE: PAKISTAN ENERGY YEARBOOK 2010



SOME FACTS ABOUT DIESEL IN
PAKISTAN

Pakistan oll refineries production of FO In
2009 -10: 2.497 M tons

N Down by 19% from 2008 -09

Import of FO in 2009 -10: 5.6 M tons
N High - Sulfur FO (HSFO)
N Import bill: USD 2.579 Bn

SOURCE: PAKISTAN ENERGY YEARBOOK 2010



SOME FACTS ABOUT DIESEL IN
PAKISTAN

Trend in HSD prices over the decade (Pak
per liter)
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SOME FACTS ABOUT DIESEL IN
PAKISTAN

In 2008, price of HSD surpassed the price of
gasoline

Diesel shortage + high price have created an
ARener gy ni gfor Pakistanis o

SOURCE: PAKISTAN ENERGY YEARBOOK 2010



SOME FACTS ABOUT DIESEL IN
PAKISTAN

Increase in price of FO (Pak Rs. per tonne ).
N 95% from Jun -Jul 2001 to 2005

N 117% from June 2005 to June 2010

N 325% from 2001 to 2010

SOURCE: PAKISTAN ENERGY YEARBOOK 2010



IMPORTANCE OF BIO-DIESEL FOR
PAKISTAN

Diesel - substitution target of GoP

N 5% by volume of total diesel consumption to be
substituted by 2015 1 10% by 2025

8 55l A O e Ve o W et v ol S o ey el < RO R ST B Sl
Pakistan (0.727 million tons of diesel & 0.90
million tons of FO) is switched to Bio - Diesel, the
ot ol il S e oD S BSSHIERR E | F o e R o B o T e e iR s T e e Sl e
billion. To achieve this target, land requirement
wi | | bie: 1.0 6 M Ac e s (640 ;G0P 0

Pakistan has 9.09 M hectares of cultivatable
wasteland




IMPORTANCE OF BIO-DIESEL FOR
PAKISTAN
Bio - Diesel not an immediate threat to OMCs

~

N Refining capacity for diesel in Pakistan Is short of
demand

Some quantities of diesel are smuggled in from
neighboring countries like lran

Diesel imported into Pakistan has high quantity
of sulfur

2

2

Fast-growing demand for diesel in Pakistan
N Agriculture, industry, transport, domestic

A rural development / poverty alleviation
tool



BIO-DIESEL AS A RURAL
DEVELOPMENT TOOL

The woes of rural Pakistan
N Poverty

N Scant energy resources 1 dependence on diesel
Tube wells, tractors, generators, all need energy

Agricultural sector consumes 2% of total energy
consumed in Pakistan

Most of the HSD is consumed In urban areas

Energy infrastructure / supplies not available .
electricity scarce / non  -existent in most rural
locations

Cost of diesel prohibitive for the already poor
farmers

N Environmental hazards of using diesel



BIO-DIESEL AS A RURAL
DEVELOPMENT TOOL

Energy shortages result in:
N Low agricultural output
N Low income

N Vicious cycle; lesser resources for future
cultivation

N Affects national economy

S Blo-diesel can partially contribute to
Improve the situation

o



BIO-DIESEL AS A RURAL
DEVELOPMENT TOOL

Use of Bio -diesel in rural areas will:

N Provide the much -needed diesel alternative & a
ready source of energy

N Alleviate poverty at grass  -root level
Money generation through untapped resources

N Enhance agricultural produce & NTFPs

N Fuel economic progress

Contd..



BIO-DIESEL AS A RURAL
DEVELOPMENT TOOL

Use of Bio -diesel in rural areas will:
N Reduce damage to environment

N Provide alternative to excessive cutting of trees
N Increase cultivation / aforestation

N Reduce oil imports

N Build Bio -Diesel resource / feedstock

N Be a small but meaningful step towards energy
Independence

o4



BIO-DIESEL AS A RURAL
DEVELOPMENT TOOL

Suitability to Pakistani realities
N Suitable climate

N Rich in land & water resources
N Rural communities are mostly farmers

N Oll extraction technigues & skills native to our
part of the world

No significant social barriers to adapting Bio
Diesel

N Bio-Diesel resources are available

Contd..



BIO-DIESEL AS A RURAL
DEVELOPMENT TOOL

Suitability to Pakistani realities

N Low-tech agricultural machinery does not
require international quality fuel

Initially we need not aim at international quality
fuel T NO TECHNICAL BARRIERS

Neat Bio -diesel can be used (without mixing with
diesel) further reducing requirement of diesel

No transesterification required

56



BIO-DIESEL AS A RURAL
DEVELOPMENT TOOL

Small -to-medium -to-large -scale
development will:

~

N Require less investment

N Build awareness & acceptance
N Test & try viability

N Mitigate risk

N Incentivize growers / producers as cost -
effectiveness / profitability is proven

Contd..



BIO-DIESEL AS A RURAL
DEVELOPMENT TOOL

Small -to-medium -to-large -scale
development will:

~

N Build capacity & supply chain mechanisms

N Prepare rural sector for supplying for larger -
scale projects in future

N Not require governmental support in initial
phases

58



CHALLENGES FOR BIO-DIESEL

Competition with food crops i the nf ood
f u edelmate

N Energy markets are competing with food
markets for scarce, arable land, resulting In
higher food prices

Cutting forests to plant Bio -Diesel
resources

29



CHALLENGES FOR BlO-DIESEL

Year-round sustained supply of feedstock

Cost of Bio -Diesel

N More significant for Pakistan | a developing
country

60



ADDRESSING THE CHALLENGES

N

e

0

Z

Competition with food crops

Use & cultivate non -edible resources for Bio -
Diesel

Those which can thrive on marginal agricultural
land or arid land

On such land many trees / crops will not grow or
will give poor yields

These lands will not divert agricultural resources
from food crops i



ADDRESSING THE CHALLENGES

Cutting forests to plant Bio -Diesel resource

N In other countries I Yes!
N In Pakistan 1 No!

N Compete neither with forest land nor with
agricultural land

62



ADDRESSING THE CHALLENGES

Sustained supply of feedstock throughout
the year

N Multiple native resources to provide year -round
feedstock supply

N Increased seed yield to be stored for leaner
period
Increased plantation of known resources

R&D to increase seed yield & oil content

63



ADDRESSING THE CHALLENGES

Cost of Bio -Diesel

N Yesl!!

N A worldwide challenge for Bio  -Diesel

N How to offset cost? 1T a major aim of project
developers

Value addition to by  -products
Use of seed cake 1 animal feed
Use of leaves, twigs etc. as biomass
NTFPs

Creation of Carbon Sinks

Keep the scale big!!

Increase oil yield per hectare



PROGRESS

Scattered small -scale Bio -Diesel
production & consumption projects

Medium -to -large -scale Bio -Diesel projects
I mainly private sector

Contribution of Government & Semi -
Government sectors



1. SMALL-SCALE

Projects for rural energy provision being
developed in collaboration with donors
N Rural closed -1 o o Brosiimer 0 model s
N Locations & resource identification in process

Gradual increase to medium -scale
production using indigenous feedstock



2. MEDIUM-TO-LARGE SCALE

Private -sector interest in medium  -to-large -

scale Bio -Diesel production increasing
N Prevailing energy crisis

N Local diesel shortages & high demand

N Lucrative Bio -Diesel export options

Energy plantation

Projects in pre -feasiblility / feasibility stage






