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PIC-STRAP and Low Carbon Initiative
-

Integrated and trans-disciplinary approach
social perception and policy preferences
low carbon and sustainable societies
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Methodology and Expected Output

Project Duration: 2 years (May 2013 — September 2015

. * Online Survey /Field Survey /Interviews
* Historical Spatial Maps
* Literature on Technological State
* Time-Series Statistics

* Conjoint Analysis, Factor & Cluster Analyses
M d I Io * GIS Analysis
ode Ing * Fuzzy Logic Models

- * Spatial Logistic Analysis
TeChanueS * Path Analysis

* Multi-criteria Decision Analysis

MOd el- | Preference Weights

Sustainability Trade-off Indices
generqfed Probabilities of Land Use Conversion

Kn owled ge Development Pathways
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Modelling

Techniques

Model-

generated
Knowledge

Online Survey /Field Survey /Interviews

Conjoint Analysis
Factor Analysis
Cluster Analysis

Preferences and Typologies




Typology of Farmers’ Awareness on Sustainability of

Alternative Bioenergy Feedstocks in the Philippines
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- ‘ 1.d Statistical time-series data (Indicators)

Objectives

Data / Model Inputs

‘ 1.a Field data (Interviews/Surveys)

‘ 1.c Literature on conversion technologies

|
‘ 1.b Historical spatial data (GIS maps) ‘
|
|

|

Sustainability Concept

Project objective:

Economic Social Ecological
Stability Equity Balance

Develop sustainable transition criteria

towards low-carbon societies using

Energy Security Food Security Feedstock Options

2nd Generation Bioenergy
State of conversion technologies

Technology Diffusion fe------- > Welfare Contribution [¢---==-~- +  Resource Capacity
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hybrid analytical tools that allows
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Spatial Biophysical Characteristics
3.a Overlay analysis of high-resolution GIS maps

systematic investigation of trade-offs

O 0o o o o o

and pathways in the development.

Bioenergy Trade-off Indices

Socio-economic Sustainability Trade-off
3.b Fuzzy logic analysis of sustainability indicators

Production Activities Trade-off
3.c Spatial logistic analysis of land use changes

|

Bioenergy Development Pathways
4.a Path analysis of trade-off parameters

Components:

By
- Variables B, o
- Coefficients -p(C_B)

- Arrows
- Probabilities By

siuawssasse Aaljod Aloredidiued -z
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Criteria for sustainable transition
4.b Multi-criteria decision analysis

0 This paper contributes to PIC-STRAP Project through analysis of:

- Awareness of farmers on bioenergy production and its sustainability
- Socio-economic factors affecting their opinions on different bioenergy feedstock



CALABARZON
Region

Central Visayas Region

Case study areas

Arable land, crops mainly cereals and sugar -

Built-up Ares

Closed canopy, mature trees covering = 50 percent
Coconut plantations

Crop land mixed with coconut plantation

Crap land mixed with other plantation

Cultivated Area mixed with brushland/grassland
Eroded area

Grassland, grass covering > 70 percent
Mangrove vegetation

Marshy area and swarmp

Massy forest

Open canopy, mature trees covering < 50 percent
Other barren land

Other plantations

Pine forest

RRRARCRERTCER®R

Davao Region

Siquijor

A

Negros Oriental

Bohol

Compostella Valley

Davao del Norte
g e ol

Davao Oriental

Davao del Sur




Methods

0 Data collection:
- Survey was conducted with 234 farmers in 2012-2013 in selected
provinces in Calabarzon (i.e. Batangas, Quezon), Central Visayas (e.g.
Bohol, Cebu) and Davao (i.e. Davao City, Davao del Norte).
- Questionnaire asked for four types of information on
o (1) Socio-economic characteristics (X1)
O (2) Sources of information on bioenergy (X2)
o (3) Knowledge and opinion on bioenergy (X3)
o (4) Preferences on bioenergy feedstock (X4)

Davao



Philippines
household
bioenergy
survey in
Infanta,
Quezon and
Batangas



Typology of farmers by cluster

[ Clusterl Cluster 2 Cluster 3 Cluster 4 =
“Unaware” “Informed” “knowledgeable” | “Misinformed”

Close to retire Young Middle aged Retirement and
(51-60 yrs old) (30 yrs old (31-40 yrs old) retired age
and below) (51-70 yrs old)
Location of Rural Urban Rural Rural
Domicile
Information Yes Yes No No
from family and
friends
Familiar with Very unfamiliar  Most familiar Familiar Average
Bioenergy familiarity
Works related to No No Yes Yes
Bioenergy
Perennial Very good Very good Good potential No potential
grasses as potential high potential
Bioenegy

feedstocks



Conclusions

Central Visayas
= INFORMED typology
= High support for bioenergy production
= Limited capacity to produce bioethanol from sugarcane (79 M liters/year )
= Potential of bioethanol production to:
- increase agricultural wage
- decrease poverty incidence

CALABARZON

= MISINFORMED typology

= Highest potential for bioenergy production (347M liters/year of biodiesel and 54 M
liter/year of bioethanol)

Davao

= UNAWARE typology

= First in coconut production

= Important to raise awareness on potential for biodiesel production
- contributes only 12% capacity for biodiesel production



- Comparison of preferences in the
Philippines and China

PIC-STRAP Project Interim Workshop

Beijing, 21-24 July, 2014



Opinions on the contribution of different
energy sources to economic growth

China Philippines

Opinion on Bioenergy
Feedstocks Very low/ High/ Very High Do not know  Very low/ High/ Very Do not

Low Low High know
Energy sources
Fossil 19.01 78.51 2.48 31.73 59.62 8.65
Bioenergy 38.02 48.76 13.22 13.46 78.36 8.17
Other Renewables 31.40 52.07 16.53 13.46 75.00 11.54
Combined 24.79 52.07 23.14 12.98 76.44 10.58
First generation
Sugar-rich crops 33.88 53.72 12.40 25.97 65.86 8.17
Starch-rich crops 25.62 65.29 9.09 29.81 62.50 7.69
Qil-rich crops 271.27 62.81 9.92 19.23 73.56 7.21
Second generation
Agric./forest residues 33.88 58.68 7.44 20.68 65.86 13.46
fast-growing trees 33.88 58.68 7.44 29.33 59.13 11.54

perennial grasses 42.15 42.15 15.70 36.54 47.12 16.35




- Biofuel Feedstock Cultivation in India:
Food Security and Rural Livelihoods

PIC-STRAP Project Interim Workshop
Beijing, 21-24 July, 2014



Jatropha in  Kudankulam —
inadequate water supply has
resulted in stunted growth with
few leaves (and seeds)

Another plot in Kudankulam — plants closer to
the residential area survived due to seepage of
water supplied to coconut trees




O

Field Survey — Insights

Far lower yields with inadequate supply of water acting as major
constraint

High initial investment requirements favoring larger land holders
compared to small and marginal land holders

Government initiatives cast shadow on the notion of wastelands —
especially because at the village level the wastelands are often CPRs
utilized by multiple stakeholders

Government agencies viewed jatropha cultivation broadly similar to
several other tree plantation programsl

Lack of employment opportunities make jatropha less attractive —
especially compared to prosopis

The land targeted for jatropha is occupied by prosopis — historically
promoted by several governments (starting from Anna Durai’s period)



- Land Use Mapping



Modelling

Techniques

Model-

generated
Knowledge

* PRA

* GIS Analysis

* Community-based Historical Land Use
Maps
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Case study area

(a) 2001 {b) 2010

e Al + + - Rual. + +
_ Land Cover Type } '
B Open forest, mixed Other land, cuivated, annual crop
- Mangrove forest - Other land, built-up area
Grassland - River/Wetlands

Other land, cultivated, perennial crop




Time Line

Main Agricultural Crops

> Crops: Rice, Coconut,
Vegetables

Agricultural Land Use

Increase in land area farmed
due to Modern Farming

Technology
Decrease in land area >

farmed

> Idle lands

Conversion of Agricultural Lands

Conversion of agricultural lands to >
built-up areas
% Conversion of paddy fields to
fishponds

1940 1960 1980 2000 Present
Time

Agricultural Land




Mangrove Harvests

é Rich in associated species and

highly productive

Significant decline in fish species >

Mangrove Land Use

ﬁ Vast Mangrove Area

I > Thick Mangrove

| Conversion of >

mangroves to fishponds

(D)

=

e Decline in mangrove trees /

‘@) Denudation of mangroves

-

CEG Replanting/Rehabilitation of mangroves >
1940 1960 1980 2000 Present

Time
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Results

e

Long-term adaptation practices through shifts in farming in other villages in

Infanta (2013):

Binonoan Producers’ Cooperative (BiPCo)

Mixed plantation
— Aviccennia planted at coastal areas

— Nipa were planted at relatively higher
lands

* Nipais more resilient to typhoons than
coconuts

e By-products of Nipa tree include nipa
sugar, lambanog, vinegar

* There are currently 100 ha planted with

Nipa in Brgy. Binonoan. While there are 80 o

ha in Brgy Alitas, a neighbour barangay.
e 15 barangays in Infanta plant Nipa trees

s
Land Cover Type

I Ooen forest, mixed
I angrove forest

Grassland

Other fand, cultivated, perennial crop

Oter land, culivated, annual crop
I otver tang, buitup area

B RiverWetands




Commumiy-based Parhmpatory Land Use Mapping

1. Boundary map - 4
clusters of barangays

2. Community mapping -
bi-decadal

3. Scanning

4. Georeferencing

5. Mosaicking

6. Symbols and icons
using Photoshop

7. Final map lay-outing




COMMUNITY LAND-USE MAP 1940 - 1960 COMMUNITY LAND-USE MAP 1960 - 1980
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Historical land Use Mapping
N
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l DCI'l'CI * Historical Spatial Maps

Modelling

* GIS Analysis

Techniques

Model-

generated
Knowledge

* Historical Land Use Maps
* Suitability Indices




Historical land use maps between 1980 and
2010 for Ching, India and Philippines

1981

(a) Maps of land use pattern

1990

2000

2010
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(b) Trend in major land use

Arable Land (% of agricultural area)
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rop Suitability

Maps

Cassava Suitability Map

Suitability Rating

B Highy suitable

[ Moderately Suitable
Marginally Suitable

Coconut Suitability Map

Suitability Rating

B Highiy suitable
Moderately Suitable
Marginally Suitable

- Not Suitable

Corn Suitability Map

Suitability Rating
. Highly Suitable
Moderately Suitable
~ Marginally Suitable

B Not suitabie

Oil Palm Suitability Map

Suitability Rating
. Highly Suitable
Moderately Suitable
- Marginally Suitable

B ot suitabe

Sunflower Suitability Map

Suitability Rating
- Highly Suitable
Moderately Suitable
~ Marginally Suitable

[ ot suitable




Sustainability Trade-Off Indices

* Time-Series Statistics

Modelling

* Fuzzy Logic Models

Techniques

Model-

gene rCI'I'ed * Sustainability Trade-off Indices
Knowledge




Framework
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BIOFUELS: SUSTAINABILITY INDEX
FUZZY INFERENCE SYSTEM
FIRST-CUT ANALYSIS FOR INDIA

K.S. Kavi Kumar



Framework

Indicators

Registered Vehicles

Electricity Consump

Hydro/Renewable

A 4

Higher Education

Length of Highways

A 4

Telephones

Food Production

Calorie Consump

A 4

Value Added-Pry

Dirty Fuels Use

Gini Coefficient

A 4

Unemployment

WAVAVEYEY ¥

Energy Security

Technology Diffu

Economic Stability

Market Organization

Food Security

Welfare Contri

Social Equity

Social Justice

Sustainability Index



Units of Analysis

0 State level data — all the major states are covered,
excluding the North-Eastern states and small states

0 Time points — four points covering the decades of
1990s and 2000s; 1993-94; 1999-2000; 2004-
05; 2009-10

0 These years were chosen keeping in view data

availability from large scale sample surveys of NSS
rounds



Sustainability Index
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Beijing, China
July 20-27,
2014

Case Study for the Philippines

Case Study for the Philippines
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Abstract: Four successive typhoons [Unding, Violeta, Winnie and Yoyong) hit Infanta, Quezon in
December 2004 inducing landslides in the upland areas and inundating the lowland and coastal areas
where flashfloods carrying logs, rocks and thick mud covered community settlements and agricultural
farm. Farms in the lowland areas were buried in mud and rocks preventing cultivation for many years
and causing communities to shift livelihood. The paper aims to understand the influence of the natural
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PIC-STRAP Paper Presented during the 2013 International ISSAAS
Congress
November 20th, 2013 | Author: WebManager

PIC-STRAP participated in the 2013 International ISSAAS Congress organised by
the International Society for Southeast Asian Agricultural Sciences (ISSAAS) in
Alabang, Muntinlupa City, Philippines on November 11-15, 2013. Ms. Elena
Eugenio presented her paper with the title Typology of Farmers’ Awareness on
Sustainability of Alternative Bioenergy Feedstocks in the Philippines. In this paper,
four farmer typologies were identified — unaware, informed, knowledgeable and
misinformed. Half of the surveyed farmers are unaware and misinformed about
bioenergy. Most misinformed and unaware farmers are located in Calabarzon and
Davao, respectively. Education and awareness campaign thus need to be done in
these regions to promote bioenergy production.
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