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Objectives
1.Contribute to an understanding of
trade-off decisions on different
determinants of sustainable bionergy
2.Apply conjoint analysis to elicit
preferences on sustainability of
bioenergy production
3.Show the utility of preference
weights in integrated assessments of
sustainable trade-offs and pathways
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Methods
Case study: Philippines
1. continuing increase in the prices of petroleum
prompted consumers to utilize energy in more
prudent ways
2. energy demand declined, energy supply continued
to increase, albeit at a slow rate of 0.4 percent per
year
3. renewable energy such as geothermal energy and
biomass are important indigenous sources of
energy
4. energy from biomass from forest and agriculture
residues is mainly used for traditional household
cooking

Methods
Philippines: Case study area
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Figure 2 Primary energy supply mix in the Philippines, 2009

Methods
Conjoint Analysis
Also known as choice models or experiments, it is a practical technique
for measuring preferences and assessing trade-off decisions.
Respondents’ choices were analysed using a Hierarchical Bayes Choicebased Conjoint (HCBC) model to capture (1) preferences of individuals
and (2) groups of individuals.
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Where
Yi is a vector of the responses from the choice tasks
Xi is a matrix of the attribute levels
βi is the p-dimensional vector of regression coefficients or utilities
εi is a p-dimensional vector of random error terms
Θ is a p by q matrix of regression coefficients (i.e. utilities)
zi is a q-dimensional vector of covariates or segmentation units
δi is a p-dimensional vector of random error terms

Methods
Conjoint Analysis
From the segmented conjoint utilities Θ generated from equation (2), the
preference weights (ω) of the various attributes (R) were computed as
follows:
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Where
i refers to attribute levels
j refers to the segments
ωij are preference weights measure the relative importance of the attributes

Methods
Survey design/administration
 Conducted from April to June 2011; Sent out 312 WEBsurveys and carried out 53 CAPI-surveys* with a response
rate of 57% (208 survey)
 Segmentation: (1) government officials and employees, (2)
academic and research professionals, (3) private company
managers and workers, (4) farm owners and workers, and
(5) “others” (e.g. students, residents, etc.)
 SSIWeb Sawtooth software was used to analyse the
responses of the respondents (i.e. compute utilities and
preference weights) and to construct the choice tasks and
prepare the conjoint questionnaire
*Computer Aided Personal Interview

Methods
Survey design/administration
In this part of the survey, we provide you different imaginary economic conditions to develop bioenergy production.
Given these conditions, which type of biomass would you choose to produce bioenergy in order to support economic
development in your country?

In this part of the survey, we provide you different imaginary social conditions that will result from bioenergy production.
Given these conditions, which type of biomass would you choose to produce bioenergy in order to support social wellbeing in your country?

Attributes

In this part of the survey, we provide you different imaginary environmental conditions to develop bioenergy production.
Given these conditions, which type of biomass would you choose to produce bioenergy in order to protect the
environment in your country?

Choice
Tasks

Attribute
Levels
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Figure 4 Crops related to the work of the respondents

Results
Segmentation
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Figure 3 Distribution of survey response by group of respondents

Results
Preference weights
Attributes

Public
Agency

Respondent groups

Private
Company

Agriculture/
Farm

Academe/
Research

Others

Economic Stability
Type of biomass

33.46

30.21

32.36

28.77

28.10

Energy security

20.06

21.36

21.68

21.84

20.77

Technology progress

18.76

18.91

19.77

19.35

19.66

Market structure

27.72

29.53

26.19

30.04

31.47

Type of biomass

23.27

20.42

29.77

20.21

20.97

Food security

22.93

23.10

23.10

22.89

23.94

Social welfare

29.49

31.97

26.15

31.61

31.17

Social justice

24.31

24.51

20.98

25.29

23.92

Type of biomass

19.41

17.83

25.83

17.32

18.19

Production potential

25.57

26.00

22.67

27.19

26.11

Resource capacity

26.50

25.83

25.84

25.97

25.75

Land management

28.53

30.33

25.66

29.52

29.95

Social Equity

Resource productivity

Note: The preference weights (ωij) are in percent and the numbers in parenthesis are its standard deviation.

Table 6 Average preference weights of the different sustainability
attributes, by respondents

Results
1. sustainability of bioenergy production depends on the
choice of biomass feedstock and these choices
depend on people’s perceptions, which are influenced
by profession and experience
2. flow of knowledge between policy and business, either
through work relations or media contributes to a
common perception and thus awareness of the
sustainability problem
3. farmers remain disconnected from this information
network due to their lack of interactions with policy,
science and business
4. farmers give most importance to type of biomass
because they make direct decisions on land use;
organic farming is also an important indicator for
resource productivity

Results
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Figure 6 Distribution of preference weights among the different
sustainability attributes
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Figure 4 Thematic and methodical framework of the hybrid approach STRAP
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