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= Australian Development Research Awards (ADRA) "are designed to attract quality
research that informs policy development and increases the general stock of
knowledge around development issues “ (http://www.ausaid.gov.au/research/awards.cfm)

= Key Research Questions for thhis project:

— Why some renewable energy projects succeed while others fail to facilitate
sustainable rural development in developing countries, with a focus on Indonesia

— lIdentify & disseminate ways to overcome barriers to renewable energy by
community capacity building
= Funding:
— Australian Development Research Award (ADRA): AU$ 310,000 over 3 years
— BP Solar, €8, Azet Corporation, STTNAS Jogjakarta (In-kind & cash)
= Project structure and activities:
— Interdisciplinary project involving Australian & Indonesian collaborators
— Fieldwork, workshops, seminars and public lectures in Indonesia & Australia

— Development of best practice project guidelines, educational curriculum, training
materials, papers, journal articles, policy recommendations, proposals for
renewable energy education and proposals for rectifying failed past projects
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The ADRA Research Project Activities & Timeline, Progress to Date

2008 2009 2010
o Workshop 1 \ | @ Workshop 2 e Workshop 3
o Stakeholders Engagement || @ Field Work & Apply I3A || e Obtain stakeholders

o Final Report

RE BEST Practices Project Guidelines
\ e RE Educational & Training Curricula

| @ Policy Recommendations

e Preliminary Site Visits o Draft RE Best Practices || feedbackon REBest |, conference Papers, Joumnal articles
o Operationalize I3A /| @ Draft RE Curricula /| Practices & Curricula o Follow-on Project Proposals:
o Publications |/ | e Publications | | e Publications | o RE Educational Program &
| @ Annual Report 1 { | ® Annual Report 2 | | Annual Report 3 / o Rectification of failed RE past projects
/ |
= 2008:

— 12-15 July: Meetings between the Australian & Indonesian collaborators
— 15 July: DGEEU Jakarta Office — grid-connected PV Workshop in Jakarta & Launch of 10 kWp grid-
connected PV at the DGEEU office. The workshop was jointly funded by ADRA & three PV companies:
Azet (Jakarta), Mitsui & Kaneka (Japan).
— Publications: ISES-APOQ8 papers, public lectures, seminars
— Capacity Building: Support for 2 representatives of BPPT & STTNAS (Indonesia) to attend ISESAP 08
= 2009:
— 19-20 January: Workshop on Renewable Energy & Sustainable Development in Indonesia — Past
Experience — Future Challenges. This workshop will be jointly funded by ADRA & e8 (www.e8.0rq)
— 11 February: 1st project annual report due

— April: Renewable Energy Study tour for 35 students & lecturers of STTNAS Jogjakarta College, jointly
funded by ADRA, BP Solar Australia & STTNAS

— July: Seminar — report on the outcome of the STTNAS RE study tour
— July: Launch of Center for Renewable Energy & Energy Efficiency Studies, STTNAS
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Background information about Indonesia

Islands: > 17,000 islands
Land Area: 1.9 million km2

b ¢ -~ \ —\ hnnnseg;t‘q'::un,\r ‘fPAmu . k
e o s ) T "
i s OCEAN

ST

Population: 237.5 million
Poor Population: 17.8 %
GDP/capita: US$ 3,700
HDI: 0.728 (107/177)
aigg— CO2 emission
P ton/capita: 2.4
GUINEA |
/5. | | Electrification Ratio: 54%
: Installed Capacity: 22.5 GW
Average kWh/capita: 484
(NTT- 61; Jak- 2800)

(CIA 2008, PLN 2006, WRI 2008)
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e INDIAN ~ OCEAN

= A0.6m sea level rise could lead to land loss of 34,000 km2 and displace 2 million people
(Nicholls & Mimura 1998, IPCC in UNEP/GRIDA 2001)

= Threat to coastal infrastructure, food (agriculture, fisheries), water & energy security, outbreak
of climate-sensitive diseases

The Indonesian electricity situation:

= Problems in extending national electricity grid: Geographic/demographic characteristics of the
archipelago, high cost of transmission, low level of demand

= Options for remote area electrification: Diesel, Micro hydro, PV, Wind
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Electrification Ratio & Socioeconomic Development
ER, HDI & HPI Correlation

Electrification Ratio versus Human Development Index &
Human Poverty Index in Indonesia
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(BPS 2004, PLN 2004, UNDP 2004)
HDI components: life expectancy, educational
attainment and standard of living
HPI components: poor health, illiteracy, access to
clean water and earning below a dollar a day

RE Systems Technical Installed
Potential Capacity

PV 4.8 kWh/m2/day >10 MWp
Micro Hydro 460 MW 84 MW
Biomass 50 GW 302 MW
Wind 4 m/s 0.5 MW
Geothermal 27 GW 800 MW

(ADB 2003, ESDM 2005)

RE roles: sustainable development, low carbon
lifestyle, energy security, mitigation technologies

RE decentralized nature requires a holistic approach
that considers:

= RE sustainability dimensions: institutional,
financial, technological, social, ecological

= RE Hardware: The equipment used in RE systems
= RE Software: The skills & information required to
master the use of RE hardware

= RE Orgware: The set of institutions required to
develop, implement & maintain RE systems

(IASA, 2006)

Conceptual background to the I3A Framework
PV in the nexus of Sustainable Development, Diffusion of Innovation & Social Capital

Objectives Pre-existing

, .
(Conceptual Level - & ," \'\ Resources &
Why) & S O kY Project
= "3 Outcomes —
& % What and What's
%}. kY Next?
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PVES Delivery

/)iffusion of Innovation\

Process and Mechanism
(Operational Level — Who & How)

Diffusion of Innovation: “The process in which an
innovation is communicated through certain channels
over time among the members of a social
system” (Rogers, 2003, p5).

Community Capital / Resources

(Hardware)

Human-made Material

Social Capital
(Human and Knowledge, Skill,
Network)

Structural/nsfitional
Talents, Health, | Cognitve (Norms,
Entrepreneurship | Trust, Reciprocity)

People Connections
Natural Food, Water, /Fisheries, Fertie Mountains,
Capital Metals, Minerals, Solls, Water Seashores,
P Wood, Energy filration, CO2 Bird songs,

(Sunlight, Wind, etc] —0xygen Scenery

Natural Resources /Eoosys!emServioes Beauty of Nature

Reproduced from Hart, 1998, with some modifications.
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The Art of Knowing and Doing
The study of technology concerns what things are made
and how things are made. Technology, from the Greek
. science of (practical) arts, has both a material and an
What IS immaterial aspect.

technology?
(www.ilasa.ac.at) Technology = Hardware + Software + "Orgware”

P
Software & !
orgware are % ]
critical issues in =
complex
. Hardware: Manufactured objects (artifacts)
technological - ) )
Software: Knowledge required to design, manufacture, and
systems such as use technology hardware

electricity supply 'Orgware": Institutional settings and rules for the generation
of technological knowledge and for the use of
technologies

Technology's most important characteristic: Continuous
change >>

Technology acculturation into local community life
(Maria Retnanestri, 2008)

Innovation Attributes &
Local adaptation:
Relative Advantage,
Compatibility, Complexity,
Re-invention

Re-invention: the degree to

| which an innovation is

| changed or modified by users
in order to solve a wide range
of user’s problem

(Rogers, 1995, 2003).

— Facilitators need to
understand the extent to
which technology can
enhance pre-existing

=| resources to support
beneficial social innovation
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The I3A framework
Assessment & design tool for sustainable RE delivery

I3A  Framework: An implementation that maintains renewable energy service
accessibility (financial, institutional, technological), availability (technological,
institutional) and acceptability (social, ecological), considering the hardware, software
and orgware aspects of energy service delivery during & beyond initial project life

Sustainable Implementation: RE Accessibility: RE Availability: RE Acceptability:
Acknowledge all Minimize Assure Utilize & Enhance
Stakeholders Interests Inequity Continuity Community Resources
Process of carrying out Benchmarks / key measures if RE project builds & sustains
RE project RE Accessibility, Availability, Acceptability

Y Y Y Y

Leave community with enhanced capacity and resources for social innovation

The I3A Sustainable Energy Service Delivery Framework

I3A° Framework: An implementation that maintains energy service accessibility (financial,
institutional, technological), availability (technological, institutional) and acceptability (social,
ecological), considering the hardware, software and orgware aspects of energy service delivery
during & beyond initial project life

Sustainable RE Delivi

ery

I - 1 1
_ Implementation ) ( Accessibilty > C_ Availabilty > Acceptability

Institutional Aspects | Financial Aspects Technical Quality Social Aspects
m RE Stakeholders, m Affordability, Profitability, m RE Standards m Utilization of Pre-existing Resources
Interrelationships, m Financial intervention to m Proper Installation Institution, Economy, Innovation, Norms
Objectives, Network, bridge the Affordability- Practices m RE Attributes: Advantages, Compatibility
Communication Profitability gap Complexity, Reinvention, etc.
m Outcome: SRD, MDG, Resiliency
External Factors ‘Instilutional Aspects — RE Service Continuity ‘ Ecological Aspects
m Other Development m Access for non-energy m After-sales Service m RE Waste Handling
Intervention institution to RE Domestic Manufacturing m GHG Mitigation Strategies
m Socioeconomic, Political, m Access for non- Local Capable Agent
Domestic/Global Situation specialists to RE
y A
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Accessibility: Equitable Access to PV
Financial Accessibility: Bridging Affordability — Profitability Gap

Floor Price . .
Time required to
reach t,
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Gap between |8 3| g 5% K} | T\ Case Study 182
Floor Price &~ T2"8"5~ 3y
Ceiling Price  [g % < §§ ty th
e384 The level of effort and time required
5 to achieve the intended state,
relative to PVES market segment
{More Commercial - Sales Model
Market Segment Credit ta t 4
& Delivery Model >
Conti | Initial Intended State
: State Sustainable level
Fully-funded Externally \. of PVES price
Less Commercial - Development Model

Generalization: Need relevant delivery approach for different market segment:

= Commercial: Market facilitation to bridge the Affordability and Profitability gap
= Less-commercial: Community empowerment; Active adopters rather than
passive recipients of innovation/aid; Empower users to be able to become part of
the merchant society

Accessibility: Equitable Access to PV
Technological Familiarity & the KPDAC Continuum

PV Innovation-Decision Process / K-P-D-A-C Continuum

0. Prior 1. 2 3. 4. 5.

Ci Decision Adoption Confirmation
Q1. Previous energy Aware of PV Form favorable/  Decision to Adopt PV; Confirmation of
service practice existence and how unfavorable adopt or reject Reinvention can  PVES adoption
- Felt needs/ it works. attitudes. PV occur or rejection
problems related
to energy service Q2. What is PV? Q3. What are the Q4. What are the Q5. Where can| Q6. Continue/
- Innovativeness How does it work? advantages/dis- consequences obtain PV? discontinue
- Norms of the Why does it work? advantages in my of my decision?  How can PV PV adoption/
social systems situation? best fit my rejection

situation?

Case

c Case >

< Study 3 > Study 1

>, Case S
S Study 2 Z

Relative position of PV target/users at the project start

KPDAC Continuum: Facilitators need to understand user position in the
KPDAC continuum at project start to facilitate RE familiarity & build user
autonomy

Facilitating technological capability: The earlier the position of users in
the KPDAC continuum at project start, the greater the level of effort &
length of intervention required to facilitate users technological capacity in
PV technology
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Accessibility: Equitable Access to RE technology
RE Autonomy as a function of Financial & Technological capacities

Financial Capacity Financial Capacity

(Market Segment) (Market Segment) Most Autonomous
Require less actors
A & resources
More-Cdmmercial 7
(Wealthidy segment)
Quadrant Il @ERTEil
Semi Most Semi Commercial approach uacra .
Autonomous Autonomous Technical Assistance Full Commercial
Technological
Capacity (KPDAC) Technological
Earlier in KPDAC stage Advanced in KPDAC stage Capacity (KPDAC)
(Less familiar with PVES) (More familiar with PVES) Quadrant Iil
Development approach ~ Quadrant IV
[ T Financial intervention, Technical Sem;ncokm;n_e:ual alta_proach
i arket intervention
OIS AERETEG Assistance, In}ersectoral &
programmatic approach

Least Autonomous
Require more actors
& resources

Less-Commercial
(Less wealthier segment)

RE Autonomy as a function of Financial & Technological capacities, viewed as a necessary
condition for users to actively participate in the RE social system/network/orgware

Facilitators need to be aware of each rural community’s economic standing & RE technological
capability to promote user autonomy effectively, and to achieve the most desirable state (most
autonomous):

= Quadrant 1: Most autonomous (investment & RE familiarity)

= Quadrant 2&4: Semi to more autonomous

= Quadrant 3: Least autonomous (require more actors & financial supports)

Conclusions

= Sustainable renewable energy services:
= Can facilitate sustainable development, MDG, low carbon intensive
lifestyles, energy security & climate change mitigation
= The I3A Framework can be used for project assessment or
design, by applying the following criteria:
= Sustainable Implementation: Promote civic network, strengthen local
governance, build user autonomy/capacity to enable active participation
= Accessibility: Facilitate access to financing, skills, network
= Availability: both during & beyond project life
= Acceptability/Acculturation: Utilize/lenhance pre-existing local resources
= Future research initiatives & potential linkages:

» Interdisciplinary research to strengthen local governance & community
resiliency as a key to climate change mitigation & adaptation

= Application of the I3A framework to energy supply in Tonga
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